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To His Ezoellenot Thomas Bbaoo, 

OovemcT of North Ca/roUna. 

Sm: 

It would be an omission of duty on my part to neglect to 
speak of the interest yon have taken in the geological snrvey 
during the period you have held the high office of Chief 
Magistrate of Ji^orth Carolina. Upon myself its influence has 
been cheering, and I hope its effects will be seen in the re- 
sults of the survey. 

The publication of this report has been delayed much 
longer than I expected, but it has arisen from causes beyond 
my control. It embodies what is now known of the mineral 
resources of the midland counties. I have intended in all of 
my statements to keep within the Doimds of truth, and not to 
give them a coloring which friture experience will not justify. 

I submit it to your Excellency, regretting that it is not 
more worthy of your approbation. 

I am, Sir, 

Your Obedient Servant, 

EBENEZER EMMONS. 
Raleigh, October 1,^856. 



PREFACE. 



This Beport is selected from the matter contained in my field 
notes, wbich has been accnmnlating during the period the 
snnrej has been in progress. My attention from the first 
was directed to the mineral interests of the midland conn- 
ties, but at the commencement of the work, I was obliged to 
be satisfied with an examination of abandoned mines, and 
the indications which the conntry afforded of those which 
had not been observed. Since the second year of the sur- 
vey, the opportunities for investigating its mines and mineral 
interests have been much greater, and I have improved 
them, when possible, for acquiring a more exact knowledge 
of their characteristics. The Deep river coalfield has been 
carefully re-examined along the outcrop of coal and its bitu- 
minous slate, and the results of these examinations tend to 
confirm the views I expressed in a former report. It will be 
perceived, that the products of this coalfield are more valua- 
ble than the friends of the Deep river improvements had 
anticipated. But I believe, if those improvements had been 
completed at an early day, the prospects at this time would 
be much better than at the present The mining interests of 
this State are worthy of the consideration of the public. 
The auriferous ores are remarkable for their richness. The 
silver lead of the Lead Hill or Washington mine, is probably 
not exceeded in value by any mine in this country, and per- 
haps I may say, in any country. It yields zinc, lead, copper, 
silver and gold. The processes for the separation have been 
so simplified that all these metals may be preserved. 
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The fluctuations in mining property, however, have in- 
jured its reputation in several notable instances. This has 
arisen from speculations. Many mines have been purchased 
with that view alone. They have been in the hands of stock 
companies; and it was more c<msonant to the feelings of 
parties to make money by the forced rise or fall of stocks, 
than by legitimate mining business. But this is now assum- 
ing a more permanent character, and the time is not distant 
when it will become one of the main sources of the wealth 
of the State. ' 

The recorded observations embodied in this Report have 
been made by those who have been engaged in this survey. 
We have, it is true, received information from others ; but at 
the same time it has been made a principle to see for our- 
selves, and to base every important inference, or doctrine, 
upon independent observations^ 

It would be unjust, however, to two distinguished indi- 
viduals, to intimate that the geology of the State, and its re- 
sources, are now, for the first time, placed upon record. The 
Pioneer in these investigations was Prof. Olmsted, of Yale 
College. lie was followed immediately by Prof. Mitchell, of 
Chapel Hill. Tlieir examinations were practical, and highly 
valuable. Tlieir reports are extremely scarce. I have not 
referred so frequently to their labors as I should, if I could 
have had accQSs to them at tlie proper time. But geology 
has undergone important changes since their investigations 
were made, and these gentlemen would now put an entirely 
new phase upon their reports, were they in the field. 

It will be seen that I have attempted to determine, more 
than had been done prior to the commencement of the sur- 
vey, the age of the formations of this State. The use of the 
word AGE is comparative, and is always so understood by 
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geological writere. Even in this sense of the word, there are 
great difficulties to be met and ovel*come, inasmnch as there 
are no immediate terms of comparison which can be em- 
ployed ; for instance, tiie lower part of the Deep river coal 
series which I have called the Permicmj rests npon the Pri- 
mary and Taconic rocks. Bat the Permian is not connected 
with the series which immediately preceded it, indeed the 
three older systems, the Siluriaa, Devonian and Garbonife* 
ferons, are absent. The long interval during which these 
systems were being deposited, is a blank, upon the Atlantic 
slope. The regular succession is interrupted, and during 
these vastly extended periods, this slope was dry land. 

While engaged collecting the matter of this Report, I have 
not neglected the agricultural interest; but it was thought 
proper to confine the communication to the subject already 
indicated. Should another be called for, I propose to pursue 
the plan which I have adopted in this. The western section 
of the State follows in the order I originally proposed. 

The eastern counties embrace a field of great interest and 
importance, but it is quite different in its characters from 
the former, as most of the citizens of the State already know. 
I hope to complete the examinations of it this autumn and 
winter ; and during the coming spring and summer, to com- 
plete also the survey of the western and south-western coun- 
ties. 

The additional labors which those who are now engaged in 
the survey have voluntarily undertaken, has impeded the 
common fieldwork which had been laid out, and has pre- 
vented its extension to the western and south-western coun- 
ties. But this should not be regretted, inasmuch as its ad- 
vantages will be increased. The additional work referred to, 
consists in the collection and arrangement of specimens of 
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the rocks and simple minerals and fossils iUustrative of ltd 
geology and mineral prodnctions. Thej have been arranged 
in a room provided for the collection in the CapitoL Citi- 
zens and strangers visiting Baleigh will be able to form an 
opinion of the resources of the State by an examination of 
this collection. 

It contains, as yet, only the products of the midland coun* 
ties; and though it does not make a brilliant show, still it 
will be found a valuable depository for many purposes. 

I deem it necessary only to add to the foregoing state- 
ments, the expression of my desire to complete the survey at 
an early day as possible, consistent with that degree of com- 
pleteness which shall give satis&ction to its friends, and 
especially those who projected it. 

It is important also to say, that in the printing of this Re- 
port, that several of the forms passed through the press with- 
out my supervision, and it will be seen that in them are ma- 
ny errors ; these will be found in the proper place, corrected. 

EBENEZER EMMONS, 

Geologist to Norih-Carolino 
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INTRODUCTION. 



Thb BnbjeetB treated of in this Beport are mainly those which 
relate to the natural resources of the midland counties of the 
State. It therefore contains a statement of the water power, 
an account of the depositories of ih^ metals, the materials 
used in construction, and those which are important to the 
arts and manufactures. 

It is not, however, intended to intimate by the foregoing 
statement, that the principles of geology have been entirely 
omitted. IS the subjects alluded to, were treated of without 
reference to principles, they would lose much of their inter- 
est and utility ; for geological investigations cannot be sue- 
ceesfully pursued, or their results understood, unless our 
researches are prosecuted under their guidance. It seemed 
necessary, therefore, to incorpoi:ate so much of the elements 
and principles of the science, as appear to be intimately re- 
lated to the subjects treated of in this Beport. 

In its perusal, it may appear to some, that I have occupied 
too much space to the consideration of subjects which are 
interesting to a few only, or which may have reference to the 
author. To such, I will say, that it became necessary to make 
reference to what I have said and done at former times ; but 
I believe I could not say less and leave the subjects so as to 
be understood. Others may not perceive that it is at all ne- 
cessary that the elements and principles of geology should be 
at all important in communicating facts respecting the f*e- 
flources of the country. On this question, a medium course 
fihould probably be pursued. It is not necessary that every 
fact should be explained. It is only the most important ; 
those which have a bearing upon practical questions. 

I have avoided as much as possible, a discussion of points, 
which are purely theoretical, or, which appear to be discon- 
nected with questions of utility. But there are connexion^i 
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of the practical with the theoretical, which it is important we 
should understand, and which should be stated. 

Abroad, where the opinions of men, in a great measure, 
must be formed from oral or written reports, it is necessary 
that they should be consistent with facts and the conmionly 
received theories. Consistency of theory with facts, gives a 
passport to descriptions, especially when they are true to 
nature. 

K a mineral vein is described in language which is equally 
applicable to a trap djrke, a belief in its value would be with- 
held, for the former differa essentially from the latter ; or, if 
the products of a mineral vein are represented as uniform in 
all its parts, the statement would be disbelieved, for it would 
be contrary to experience. The circumstances attending the 
filling of vein fissures differ from those which attend the fill- 
ing of a fissure, containing only trappean matter. 

Every newly explored geological field may furnish new 
matter, and may also bring to light new facts, some of which 
may be extraordinary, or which appear so to us, because they 
are new ; but which in reality do not confiict with the known, 
when fully investigated. Thus, the fistcts elicited respecting 
the coalfield of Deep river, present many new fiicts. It had 
become a prevalent belief, that the workable coal seams be- 
long mostly to the epoch termed the carbordferima ; an epoch 
already passed when the rocks of Deep river were deposited. 

It was also maintained that coal is the product of a peculiar 
vegetation, which belonged to this period, and ceased to exist 
with it ; and hence, it was not to be expected that valuable 
seancis would be found in after periods. This opinion is not 
sustained by the facts elicited in the Deep river formation. 

It appears that though coal is a vegetable product, it is not 
necessarily the product of a particular kind, and cannot be 
formed from others ; neither is it necessary that they should 
grow in the carboniferous epoch ; for the plants which have 
become coal in the Deep river focks, differ entirely from 
those of the carboniferous rocks, they form another group ; 
but yet they perform the same office. There id really 
no confiict of old with new facts ; the confiict is with the 



iirrBODTTcmoiit. xv 

new tacts and old opinions, or rather, hasty generaliza- 
tion. Geologists erred in limiting nature. They introduc- 
ed into science a dogma, which she repudiates. Deep river 
has a coalfield, with all its appurtenances. They are as large- 
ly developed as similar ones in the carboniferous epoch. Its 
iron ores in all their varieties, its bituminous slates and fine 
days, its plant beds, etc., fully attest, that the epoch is enti- 
tled to the appellation, carboniferous. 

The statement of the plain facts as to its coal, its qualities, 
etc, required, in this case, a full elucidation of its geology. 
No other course would be acceptable to a large class of read- 
ers. I have, therefore, not only described, with much mi- 
nuteness, the beds which succeed each other, but have de- 
scribed and figured the organic remains which are found in 
them. 

There may be details which appear unimportant to another 
elaas of readers ; but they are requested to tolerate them for 
the sake of another party, who feel some interest in them, 
because they are wishing to compare this series or formation 
with another. These details are designed to advance not 
only economical or practical geology, but theoretical also. 

Among the purely geological questions introduced in this 
Beport, there is one which relates to the oldest sediments. 
In North-Carolina, the rocks of this epoch Inmish a greater 
development of chert and porphyry, than the equivalent se- 
ries in the Northern States ; and the general result of this 
peculiarity, is such, as to obscure their relations, or rather to 
take from them the distinct lithological evidence of the epoch 
to which they undoubtedly belong. Indeed, to prove that 
ihej are sediments at all, required a series of observations, 
before the fact could be established. Accident may frequent- 
ly disclose facts almost immediately after the question for so- 
lution is taken in hand ; but geologists in another instance, 
may seek for light for years, upon a given question, before they 
can be satisfied respecting the ground they ought to take. 
ISie discovery of fossils in Montgomery county, sets the ques- 
tion of the origin of the rocks referred to, at rest ; and this 
diflooveiy is important geologieally. It carries down the ev- 
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idenee of life upon tbe globe to a much more digtant epoch, 
than geologists had been led to believe. Bj this discovery, 
it appears that life received its introduction upon the globe 
in the earliest or oldest of the sediments. It is sometimes 
amnsing to see the claim set np with an obvious feeling of 
pride, that North-Carolina has the highest peak east of the 
Bocky mountain range. It will no doubt be amusing to 
others, should I claim for North-Carolina, the honor of being 
the birth place of the oldest inhabitants of this globe. The 
fossils of Montgomery county, to which I refer, and to which 
I have given the £unily name, Paijootboghib, or old messen- 
ger, are quite likely to prove in reality, the oldest represen- 
tatives of the mysterious principles, life^ the harbinger of 
that immortal part which connects man with the celestials, 
and who does not feel that the birth place of Hfe, and the 
birth place of the projenitor of our race, are interesting spots, 
and quite as much so, as the highest peak of the Black 
mountain, about which there is now so much contention by 
the aspirants for fame. 

The repositories of the metals form a most important sub- 
ject of inquiry in this State. It is here, that I have found 
unmistakable evidence that gold is one of the oldest metals of 
tlie globe, and that it is also a sediment ; facts which I be- 
lieve, are now for the first time, established. Mr. Murchison, 
one of the most distinguished European geologists, has ex- 
pressed the opinion, that it is of recent origin, and that it first 
appeared at the surface, during the ternary epoch. The 
facts disclosed in North-CaroHna show, that it is first found in 
the oldest primaries, granites, hornblende, gneiss, mica, and 
talcose slate. From the debris of these rocks, it is first trans- 
ferred to the sediments of the Taconic system, where it is as- 
sociated with fossils. Subsequently it again appears in veins 
blended with sulphides of copper, iron, and with quartz. It 
is therefore, a product of the earliest pyrociystalline rocks, 
and the oldest sediments instead of the newer. 

In connection with the subject of mineral veins or reposi- 
tories of the ores, the question, how they have been filled, I 
considered worthy of a discussion. It bears directly upon 
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their {Mrmanenee, and although it appears, that there are 
many phenomena which remain unexplained, still, we assy 
be assured, that the forces by which tiie process is accom- 
plished, operated within the earth's crust, and that true veiBS 
were not filled from above. The most indicative of all the 
phenomena attending them, point to sublimations and to a 
sonrce of material existing beneath ; but like many phenom- 
ena, it would be unwise to construct a theory Which lootks 
only to a single dass of causes which are concerned in thos 
process. The source of the metals, is no doubt well deter- 
mined ; the great reservoir is the interior of the earth. When 
they are found in beds upon the surface, or bear it in caves 
and other places of this nature, it may be maintained, that 
they are derived from broken down rocks and veins. 

I have described some of the most important and produc- 
tive veins, with as much minuteness as the nature of this 
Report will admit I have, however, passed unnoticed, ma- 
ny localities, where both copper and gold are known to occur; 
but they are not at present of sufficient importance to require 
attention, though I am sure many of them are destined to 
become important, when better plans for working them have 
been devised, and better roads to market have been opened. 

A subject which recjuires a few words of explanation in 
this place, is the reference of certain rocks to the Taconic 
system. Of this system, I would not disguise the fiict, that 
there exist among geologists differences of opinion. Some 
refer the series to the Silurian system. I doubt very much^ 
however, whether any geologist would be willing, after an 
eizamination of this series in Virginia and North-Oarolina, to 
refer them to the latter, especially, as they are devdoped 
east of the Blue ridge ; and I believe, Uiat in these States, 
they will be unanimous in their opinions, that the Silurian 
doea not exist in territories designated. But, there seems to 
be a disposition on the part of some, to regard the Silurian 
as extending to the base of the sediments. They would aiv 
hitrarily assign all the lower deposits to this system ; but this 
eoune is certainly m unwise, as- it is unsdentifie. If natore 
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has made a distinct boundary between the lower Silurian and 
the Taconic systems, it sbonld be recognized. 

At the present time, however, certain distingoished geol- 
ogists are satisfied that the name Silurian does not coyer all 
the older sediments, but they place the older series in the 
Cambrean system of Prof. Sedgewick. The adoption of the 
latter course, evidently indicates progress : it is an admission 
of a great fact, that we have both sediments and fossils below 
the Silurian ; yet, the Cambrian system, as maintained by its 
author, reaUy contains a part of what American geologists 
regard as lower Silurian. It has this fault, it contains too 
much. This fact I pointed out many years ago. A medium 
course might be pursued. The lower Silurian as developed 
in this country, might be regarded as a distinct system, and 
called Cambrian* The lines of demarkation are strongly de- 
fined. We have an upper horizon between the Lorrain 
shales and sandstones and the Shawangunk grits of New 
York, or the Medina sandstone; Below, the series or system 
is distinctly defined by the base of the Potsdam sandstone, 
or when this is absent, by the Calciferous sandstone, which 
rests unconformably upon the Taconic series, when the latter 
are present. 

The rocks .below the foregoing, consist of slates, Umestoneu 
and conglomerates, none of which, at first, were supposed to 
be fossiliferous. Now, this view is known to be erroneous, 
but all the fossils yet discovered, differ specifically from those 
of the upper and lower Silurian series. The distinction be- 
tween the Taconic system and Silurian, is much more strong- 
ly marked than it is between the Silurian and Devonian. 
There can be but little doubt respecting the propriety of 
making this separation I have proposed. It is but the carry- 
ing out of those principles which have been acted upon by 
Smith, Maclure, 'de Orbiny, Sedwick and Murchison. If 
these distinguished geologists have been wrong, respecting 
the principles which should govern their views of the char- 
acteristics of a system, it is time to abandon them. If on the 
contrary, their views are based on principles which commend 
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themselves to onr understandings, let them be followed. 
These are four leading facts, which go &r towards establish- 
ing the Taconic system. 8fuperp(mi/ion of the SU/wricm^ tm- 
con/ormabUUyj specific differences in the crgamc remains^ and 
a want of correUation of the members of one system with the 
other. Such being the fact with respect to the series in New 
York and Massachusetts, and such too, being in the main, the 
fact in North-Carolina, it is proper to apply the same namu 
to them by which they are known or designated in the for- 
mer States. 

It is, however, time to drop the consideration of a subject, 
which cannot directly benefit the majority of the readers of 
this Beport We may profitably turn to the consideration of 
Kome of the results which must necessarily follow from tlie 
progress aheady made in the development of the resources 
of the State, and also to those which are likely to follow : 
First, there is a source of 'wealth which must flow directly 
from local discoveries ; Second, there are indirect sources of 
wealth in the addition of dwellings and the increase of. in- 
habitants, which, of course, increase the amount of taxable 
property. The agricultural interest cannot fail oi being 
prosperous, when manufacturing villages spring up, or when 
a mine is profitably worked ; they create a home market for 
the surrounding country. But North-Carolina contains those 
materials which elsewhere, are of sufficient importance, to 
build up large towns and large markets ; I refer to her coal 
and iron, and when we take into the account, the fact, that 
both are of a superior quality, and inexhaustible in quantity, 
it is evident they must become a source of direct revenue and 
wealth, both to individuals and to the State ; to the latter es- 
pecially, through the increase of taxable property. So also, 
in proportion to the development, the North will become in- 
debted to North-Carolina, because the North is her market, 
and hence the balance of trade will be in her favor, and 
Northern exchange will cease to command a premium at hej 
hands. Such are some of the legitimate and certain results 
of development of the hitherto hidden resources. I cannot 
trace them out through all the ramifications. 



Suffice it to say, it is felt im the rise and the value of taxa- 
ble proparty ; in the growth of manufacturing towns, the 
impulse which will be given everywhere to agriculture, the 
improveqient of roads, the construction of railways, by whieh 
.the avenues to market will be laid open, and inqparting^ 
thereby an efficient ali»iulns to enterprise throughout the 
Stale. 
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NORTH-CAROLINA GEOLOGICAL SURVEY. 



PRELiMINARY REMARKS. 

< 

Thkbb are three physical conditions of a country whicdi pro- 
mote the accmnnlation of wealth: 1. The existence of the 
raw materials out of which the mechanical instruments in 
civilized life are made ; 2. The existence of the poweil9 which 
are necessary to aid the mechanic in their constmction, and 
3. Cheap and certain means to convey the manufactured ar^ 
tides and natural products to a market 

If the foregoing statements are true, then, in conducting a 
freological survey of a country, the first enquiries should be« 
What materials exist within its bounds which may be eon- 
verted into useful instruments in civilized life? Do these 
materials exist in sufficient abundance to make it an object 
to explore them ? And are there wateivpowers which may be 
employed in their manufacture? and, lastly, can those pro- 
ducts, either natural or artificial, be taken profitably to a 
market? 

In regard to the importance of making enquiries respect- 
ing the existence as well as to the amount of raw materials 
within the territory of a State, such as gold, silver, copper, 
iron, etc., there can be but one opinion ; but enquiries rela* 
tive to water-power have not hitherto been regarded as of 
sufficient importance to occupy the attention of the geologist 
But, inasmuch as this power is a source of wealth, and, ntore* 
over, as it depends upon the geological features of a country, 
or, in other words, dependent upon the operation of geologi* 



2 KOBTH-CABOXarA GBOLOQIOAI. BUSTBT. 

cal causes, it shonld not be lost sight of in a snrvej whose ob- 
ject is to make known the natural resources of a State. 

Taking it for granted, then, that not only are the natural 
resources of a countrj Worthy of attention, but also that 
which is necessary to convert the raw materials into useful 
forms almost equally so, I have, in accordance with this view, 
made the existing water-power in many instances a subject 
of special attention. The propriety of these enquiries may 
be made still more apparent, when it is considered that even 
the most valuable natural products may abound, but for the 
want of means for exploration and manufacture they really 
may be less valuable than the common stones of a field. 
There may be neither water-power nor fuel for exploration 
uid manufacture ; and being in the interior of a country, 
they must necessarily remain valueless to the people of a 
State. Katural products, then, are valuable in proportion 
to the available means of exploring them. Wo wish, then, to 
know the associations under which natural products occur, in 
order to estimate their value and determine the bearing 
which their existence may exert upon the prosperity of a 
State. 

Governed by these views with respect to the objects and 
duties of the survey, I propose to state, in' the first place, the 
facts respecting the water-power of a part of the State which 
has thus far been more immediately under examination — 
treating it as an auxilliary power, calculated to promote, di- 
rectly, the prosperity and wealth of the State. Water-power, 
it is admitted, in a country like that of North-Carolina, is the 
cheapest and most convenient which, can be employed for 
manufacturing purposes, and is preferable to steam, as it 
saves an immense amount of fuel and timber which may be 
required for other purposes. In order to obtain comprehen- 
sive views of the water-power of the State, it is necessary, in 
the first place, to direct the reader's attention to the topo- 
gi'aphical features of the State, which I propose to give very 
briefly in the following chapter. It is only upon such a state- 
ment the general adaptation of the country to certain general 
purposes can be understood. 
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OHAPTER 1. 

NaJbwral Divisions of the State; the Three Pa/rciUd ^dte or 
Zones ; the Easteniy Western cmd Midland Lines of De- 
markation between them — Cha/racteristics of these Zones, 
etc 

§ !• North-Carolina is naturally divided into three nearly 
parallel belts. The eastern lies along the seaboard, and upon 
that side is irregularly indented by intrusions of the sea upon 
the bordering land, but is more prominently characterized by 
extensive sh^lpw sounds which communicate but imperfect- 
ly with the ocean. The soil of this belt is eminently sandy, 
and, along the coast, is subject to great changes both by. the 
force of wind and water. On the west, this belt may be - re- 
garded as extending as far inland as the falls of the.Boanoke, 
at Weldon, and theBuckhom, on the Cape Fear, and the Yad- 
kin, near the Grassy Isles. A waving line connecting these 
points, passing near Smithfield, in Johnston county, will 
mark approximately the western boundary of tlxis belt. But 
this western boundary-line is nearly as irregular as the coast- 
line itself. In the immediate neighborhood of lialeigh, ma- 
rine products are distinctly. visible, and at many points the 
sands project far beyond the west line which I have just 
marked as approximately the west boundary-line. This zone 
is flat or gently rolling. The latter seems to have been pro- 
duced by the action of waves after the sea had become shal- 
low. Near the coast, this flat country is sixteen feet above 
storm tides. Notwithstanding the general flatness of the 
lower country, the Neuse, near Smithfield, has sufficient 
fall to create a good mill-site, and numerous living streams, 
rising in the rolling hills composed of sand, furnish many 
small mill-sites which are of considerable importance to the 
country. But this section of the State is by no means re- 
garded as adapted to mtmufacturing purposes through the 
the aid of water-power, and hence will not require at thin 
time farther notice. 
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§ 2. The midlaiid zone, comprehending the midland coun- 
ties, is bounded westwardly bj a line which skirts the outliers 
of the Blue Ridge. In these outliers I place the Saratown, 
Pilot and Brushy mountains. The Brushy mountains are 
situated about twelve miles east of Wilkesborough, and are 
prolonged south-westwardly through Lincoln, Rutherford and 
Cleaveland counties. This zone is hilly in all parts of it, but 
more so upon its western borders. The direction of the hills 
is about north 20^, 30° east; hence is somewhat variable in 
different parts of the belt. The streams, as they mn south- 
east, must necessarily intersect this hne, and in some instan- 
ces the hills or ridges deflect the streams to the east, by 
which they seek a pass around the more formidable barriers, 
as in the case of the Yadkin in traversing Wilkes, Surry and 
Yadkin counties. 

This belt is usually regarded as table-land, inasmuch as its 
rise is only in a moderate degree, when its breadth is taken 
into account. It may be regarded, too,* as rising in a series 
of steps tin it reaches tlie base of the Blue Ridge. Consider- 
ed as a gently inclined plane, we find it somewhat broken by 
the transverse ridges already spoken of. When the rivers 
pass .these, rapids and falls are created, which are generally 
&vorable sites for manufacturing purposes. Those streams, 
however, which are deflected by the more formidable bar- 
riers, and which are nearly land-locked thereby, become nav- 
igable for small craft high up towards their origin in the 
Blue Ridge, as in the case of the Yadkin, Dan and Catawba, 
or at least may be made so by ti-ifling expenditures. 

§ 8. The third zone or belt comprehends the western and 
mountainous parts of the State. The principal rivers of 
North-Carolina rise in its crest or its numerous spurs, and as 
this region is elevated, and presents an extended drainage 
surface, the supply of water to sustain the main trunks is 
abxmdafit and never failing. This drainage slope of the Blue 
Ridge has certain pecuUar features in that part immediately 
adjacent to the crest. This peculiarity consists in th4 com- 
parative steepness of the ridge. Thus the descent is foar or 
five times greater than upon the western side. Hie descent 



is exceedingly great Beginning at the creet, I find that the 
greater part of the entire fall or descent to the ocean is 
made in the &r8t six miles. The greater steepness of the 
Blue Bidge on the east side, though it may not be regarde4 
•8 an anomaly, yet most of the northern part of the rid^e, 
the west and north-west side, is the steepest It might be 
suspected, from this fact, that the dip of the rocks in North- 
Caroling might be changed from south-east to north-west; 
but this is not tlie case. The dip is still to the south-east, and 
preserves the same characters as where the greatest steep- 
n€B8 is upon the north-west side. The rise in five or six miles 
of the east side of the ridge is from twelve to fifteen hundred 
feet ; about one-half of the ascent from the sea level to tlie 
lowest passes of the ridge has to be overcome in this dis- 
tance. These features of the mountain ranges are very un- 
favorable to the construction of railways. So, also, thci g^e^X 
inequaKty of the steepness of the south-east and north-west 
sides is a serious bar to the tunneling of it ; for, though the 
east side may be approached in a favorable direction, still a 
tunnel must pierce the ridge only a few hundred feet below, 
because it cannot terminate on the north-west side within 
any reasonable distance from the summit, on account of the 
slight descent on that side ; or, in other words, a tunnel can 
be carried in, but it cannot be brought out, within the re- 
quired distance from the top, to make the enterprise of much 
consequence in overcoming the high grade of this part of the 
ridge. The general slope of the country is indicated by tlie 
direction of the rivers. The amount of the slope is usually 
small for the eastern half of the State. From BaleigH to 
Cape Hatteras it is between one hundred and eighty aud two 
hundred miles. The slope is about one foot to a mile. The 
middle zone is also about one hundred and eighty miles wide. 
The descent is about ten feet to the mile, or not far from this 
number. As the attention of the reader will be directed to 
the midland counties, I do not propose to detain him by a 
detail of the features of the west. The farther consideration 
of the subject will be deferred to another time. Grreensbo- 
rough is eight hundred ^d forty-six feet above tide. The 
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summit of the central road west of Oreensborough, eight 
hundred and ninety-four. The summit west of Deep river, 
nine hundred and fifty-three feet isibove tide. The water of 
Bufialo ci'eek is ten hundred and twenty-three, and the sum* 
mit between the Buffalo and Bull-run, eleven hundred and 
twenty-five feet above tide at Charleston. 

Taking the foregoing levels as approximations to the ag- 
gregate amount in feet of the fall of the principal rivers 
which traverse the State, we may form a tolerably correct 
estimate of the water-power which they are capable of fur- 
nishing, or, in other words, that the midland counties are 
richly furnished with this important element of wealth. I 
am now prepared to enter more into detail respecting the 
advantages certain localities possess for manufacturing pur- 
poses. I shall begin with the western rivers of the midland 
district. 



CHAPTER n. 

Tlie Catawba — Its ManvfacbuHng Sites — Ths grtai Horse- 
shoe Bend and FaRs in its vicinity. 

§ 4. The Catawba rises in the south-western flanks of the 
Blue Ridge. It interlocks with the French Broad and Yad- 
kin, and as its waters are collected from so wide an expanse 
of country, it becomes an important river when it has reach- 
ed the upper table-lands of this district. It is confined to 
narrow valleys by the spurs of the Blue Ridge ; in this part 
of its course its current is not so rapid as the streams of New 
England, but still its rapids are rather numerous. These do 
not always ^ord good manufacturing sites. Its system of 
waters is composed of Broad river, Little Catawba, Linville 
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river, and numerous smaller streams, originating in spurs of 
the Blue Ridge. 

The most important section of the main trunk of this river 
for its water privileges, are situated between the Tuckasege 
ford and the great Horse-shoe bend, some six or seven miles ^ 
above the former. In this limited section, the most impor- 
tant site is farmed by the Horse-shoe bend itself. 

At this place the river makes a circuit of twelve miles, ac- 
cording to a statement made by persons living nefu* the 
place, or seven or eight, according to the statement of oth- 
ers. The extremities of this be^ad are about one mile apart, 
and the river falls, in making this circuit, thirty-two feet, or, 
as stated by persons at a distance, only twenty-seven-and-a- 
half feet. The lower extremity of this bend is just above the 
new bridge for the plankroad leading from Charlotte to Lin- 
colnton. This fall may be made available for manufacturing 
purposes by a low wing dam and tlie construction of a race 
about one mile long. The river at this place is six hundred 
feet vride, and in the lowest stages carries a large amount of 
water. The water is sufficient to fill a race one hundred feet 
wide, four feet deep, one mile long; the advantages being 
still farther increased, from the circumstance that the water 
may be used twice in the lower half of the race, before it 
escapes into the river. This location is entirely unoccupied, 
and hence, there are no old structures or other incumbrances 
to interfere with the most convenient and economical use of 
this power. The advantages of this location are: 1. The 
amount of power afforded by the river ; 2. Its entire^ safety 
and freedom from the danger of freshets ; 3. Its accessibility ; 

4. Its good building sites, whether for mills or dwellings; 

5. Its healthfrilness, and 6. Its nearness to other sites : which, 
when their advantages are combined with this, hold out to 
capitalists ^at inducements to lay out a manufacturing 
town, upon an extensive and liberal plan. I have said that 
this location must be exempt from loss by freshets. In high 
water, the surplus will find its way around the great bend, 
and pass entirely around the structures which may be erected 
upon the rac^ and hence, pass harmlessly away. The condi- 
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tion of tibe surface along the race and its vieinity is &vorable 
also to a most advantageous use of the power for the fonnda- 
tions of buildings for machinery: The site is accessible, and 
the coet for the construction of the race will be moderate, 
considering the great advantages which will be secured. 

It is unnecessary to enter into details respecting the ad- 
yantagea which would necessarily foUow from the o«ctipation 
of this great water-power for manufacturing purposes. Situ- 
ated as it is in a healthy region, in a country where the agri- 
cultural products may be increased indefinitely, and where, 
too, steps are being taken to construct a railway to an impor- 
tant market near the seaboard, it does not require the gitit of 
prophecy to foresee that the foregoing proposed enterprise 
must be enunently successfol. 

The climate of North-Oarolina is well adapted to the man- 
ufacturing of cotton in all its branches. The cost of main- 
taining laborers is much less than in New England. Fuel is 
plenty, its growth rapid ; and into whatever channel a manu- 
facturing spirit may be turned, it has the most flattering pros- 
pects of success. It IS not now as in former years, when ways 
to market were unopened. Then, the utmost which could be 
done, was conflned to the immediate section of country in 
which they were located. As it is, this home market will be 
retained, while the markets upon the seaboard may be com- 
peted for with every reason to expect success ; for the interior 
of North-Carolina can manufacture goods cheaper by far 
than New England or New York. Her natural advantages 
put her upon vantage ground, and it only requires enterprize 
and the application of that capital which she now has invest- 
ed out of her territory, to place her among the foremost of 
the manufacturing States. 

In addition to the foregoing position already alluded to, at 
the great bend, the river stiU falls, and creates one mile, or a 
mile-and-a-half below the bridge, other important manufao- 
turing sites. Both sides of the river are susceptible of greitt 
improvements. The west side is already profitably occupied 
in part by Mr. Tate. The opposite side, which, though not 
BO convenient for taking out the water, may stUl be used by 
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erectmg suitable wing dams. These positions have more im- 
portance, from being in the vicinity of the power furnished 
bj the great Horse-shoe bend, inasmnch as advantages are 
secured by proximity in manufacturing enterprises. There 
is a mutual advantage accruing, by the multiplication of millk 
in ihe neighborhood ot each other. It is something to wit- 
ness what our neigbors are doing ; to see their improvements, 
and to obtain advice and assistance. But for repairs and the 
mannfaGture of machinery of all kinds, proximity secures the 
necessary mechanics for the matiy purposes for which their 
skill and experience are required. Hiere is, therefore, in man* 
ufiusturing towns, a concentration of skill and experience 
which may be relied upon, in cases of necessity^ It saves 
the delays incident to those cases where aU dependence is 
placed* upon mechanics who are located at distant places. 
The falls below the great bend, the site of Mr. Tate's factory, 
is known as Mountain Island, as the river ik divided at this 
place by a high island. The fall here is twenty-two feet, suffi- 
cient to secure the most important advantages to such manu- 
ftctoring establishmente as ito fayorable position may de- 
mand. 

If the Wilmington and Charlotte road should be construct- 
ed and prolonged to Kutherfordton or lincolnton, it will 
probably cross the Catawba at the Ttickasege ford, six miles 
below the great bend. This is now supposed to be the most 
&vorable point for crossing. From this ford the river may 
be made navigable by locks and dams far up the river above 
the great bend. Such an improvement would connect the 
rich deposits of iron in Lincoln county with river navigation. 
Thk iron belt crosses the river just above SherrilFs ford. I 
may not, however, possess sufficient information respecting 
the improvements alluded to, to entitle me to an expression 
of an opinion, either of the positition, feasibility of the un- 
dertaking, or of its use, provided it were once completed. I 
have little doubt, however, of the practicability of improving 
the river, as it was pro]>osed many years ago. At the same 
time, other modes than those of lock^ and danus may be found 
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better adapted to connect the important points which have 
been nnder consideration, with each other. 

Perhaps I have dwelt too long on the importance of the 
great bend as a manufacturing site. The ways and means for 
communicating with this place have been greatly improved 
in a few years. It only requires enterprise and the invest- 
ment of capital at tliis point and its vicinity to create an en* 
tirely new state of things in this part of the State ; a new 
opening to prosperity and wealth, by the simple use of those 
natural advantages, which are now lying unimproved. It is 
by no means an extravagant expectation that this, place will, 
at no veiy distant day, sustain ten thousand inhabitants, who 
will be engaged mainly in manufactures. Honor to the man 
who dares lead in an enterprise so important. His name 
would stand beside the Lawrences of the old Bay State, who 
not only became, by their enterprise, rich themselves, but 
opened the way for thousands also to enter upon a path of 
prosperity and wealth.. 

§ 6. The south or Little Catawba, though carrying much 
less water than the Great Oatawba, may be regarded as upon 
the whole, the most important manufacturing river. Its 
shoals are numerous and accessible, and the aggregate an^iount 
of water-power is immense. Of these shoals and rapids, the 
High Shoal is tlie most important and valuable. The fall is 
twenty-three feet over a ledge of gneiss. Thisjite has prob- 
ably no equal in the State for convenience and safety, unless 
it is the one upon the South Yadkin, which is owned by the 
Hon. Charles Fisher. Its capacity is not so great as that 
formed by the great bend already described. It cannot, of 
course, be compared with the latter, as to its ci^acity and 
power ; but,/ considering the small capital it requires for using 
it, the height of the fall, and its accessibility, and the mineral 
property in immediate proximity to it ; it certainly becomes 
one of the most valuable in North- Carolina, as I have already 
stated. So also it is safe, as no risk is incurred in buUding, 
so far as freshets are concerned, or need not, as the water is 
taken out at a point above, which secures all the bnildingB 
firom danger. The High Shoal property contains, beside the 
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fall, abont ten square miles of land, upon which there are Bev- 
eral iron mines, as well as gold and copper mines. For- 
merly, iron of the best quality was manutactured here. It 
conld not, however, ftimish it, except for home consumption. 
The iron, ore is inexhanstable, but is not at present sought 
for, the company being engaged in working their gold mines, 
though not at a profit. The ore is the magnetic oxide, and is 
easily wrought, and makes a remarkably tough iron, being 
adapted to nail plates ; and nails which were formerly manu- 
factured here on a small scale, obtained a high reputation for 
toughness. This location being occupied and well known, 
requires no farther notice in this place. Should the Wil- 
mington and Charlotte road be constructed, it will necessa- 
rily pass in its immediate vicinity, and hence increase its im- 
portance as a manufacturing site. 

Below Lincolnton there are ten or eleven mill-sites which 
are adapted to manufacturing purposes — some of which pos- 
sess remarkable advantages and are still unoccupied. Tbey 
are situated along the river for twelve or fifteen miles. They 
vary in the amount of fall from seven to twenty-three feet, 
rarely, however, less than nine feet. To form an estimate of 
the capacity of this branch of the Catawba, I may compare it 
with a well-known stream, the Hoosick rivor, in Berkshire, 
Massachusetts. This river, in the upper part of its course, 
including that part of it between Cheshire and North Adams, 
and embracing a branch which comes from the Hoosick 
mountain, and which joins the Cheshire branch at North 
Adams, supplies power for moving thirty large mills, most of 
\riiich manufacture cotton. The Hoosick, ^t Adams, is 
about half the size of the Little Catawba ; yet it furnishes 
a power equivalent for turning 600,000 spindles, in a space 
of about twelve miles; and at the same time, there is no sin- 
gle location which can compare with the High . Shoals of the 
Little Catawba. Iron, calico, satinetts and woollens are 
manufactured, giving employment to between 3000 and 4000 
individuals, and making an important market for this part of 
the country. The Little Catawba can Ornish twice the 
power in the same distance, and employ 10^000 persons, and 
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create thereby a home market for the pFodace of all of this 
part of the country. 

Shoald the manufacturing capacity of this sectioii of conn- 
try be filled, it would become one of the most populous parts 
of the State. The different branches of industry would sus- 
tain each other, while there would be at the same time an 
accumulation of wealth from tiie use of powers now lying 
dormant. 

It 18 by these mstramentalities that pubUc improvementB, 
such as railways and canals, are sustained, and the facilities 
of travel, transportation and intercourse promoted; all of 
which are more or less mutually dependent upon each other. 

I cannot, at the present time, make a full estimate of the 
capacity of the water-power in Lincoln, Gaston and Catawba 
counties. Enough has been said to show its importance and 
caQ the attention of capitalists to a field which promises so 
much to enterprize and investment of capital. Its impor- 
tance will only be discovered by the progress of the several 
distinct interests which exist in this section of the State ; for 
the iron and other mining interests no doubt will become 
very important, inasmuch as the raw material is abundant. 
So also, I find numerous materials required in their manu- 
facture, as glass, clays for fine brick and pottery, etc« 

§ 6. The Yadkin is another stream which rises upon» the 
flanks of the Blue Eidge, and which runs a course of three 
hundred and fifty miles in the State, including its windings. 
It leaves it in Richmond county, a large river, with water 
sufficient for the largest class of steamers. In its course it 
forms several^ost important sites for manu&cturing towns. 
Its system of waters embraces Uwharrie, the South Yadkin, 
Abbot's creek. Swearing creek, Dutchman's and Muddy 
creek, and numerous other streams which interlock with the 
Dan, New and Catawba rivers. The main trunk of the 
Yadkin furnishes water which may be employed for manu- 
factures and for navigation. The Narrows present an ob- 
struction to its complete navigation, which cannot be over- 
come. From a point five miles above the Narrows, plans for 
making it navigable to Wilkesborough, have been proposed, 



ir6BTH-cAlK)tnrA oxouoqiCal subtet. 18 

« 

and the enterprize is no doubt a feasible one. Above Wilkes- 
borough, the Yadkin with its numerous branches furnishes 
numerous water-powers, some of which are employed in 
floaring grain and sawing timber. The country drained and 
watered by the Yadkin, is adapted to wheat and com, and 
might also become a line grazing country, if the attention of^ 
people were once directed to this branch of industry. Sheep 
and cattle would thrive well on the hilla of Wilkes, Surry, 
Ashe, Davie and Yadkin. 

As it regards sites for nuuiufactuidng towns, two seem to 
be quite prominent. The first is at the Trading ford, near 
the great railway bridge of the Central road. Something has 
been attempted here, but conflicting claims respecting the 
use of th% power on diflFerent sides of the river prevent at 
present, the completion of works which have been b^un by 
parties competent to carry them out, and into successful ope- 
ration. Thus, unforeseen difficulties have brought to an end, 
for the present, the improvements at this place. The shoals 
and rapids of Yadkin, below this point and above the Nar- 
rows, are in part occupied, but t]iere is always a great sur- 
plus of water which is unemployed in the lowest stages of 
the river." 

MiUedgeville, five miles above the Narrows, and one-and-a- 
half miles below Stokes' ferry, is probably one of the most 
important of the manufacturing sites upon the river; or 
may become so. On the west side of the river there is a 
floaring establishment. This side, however, is too uiuch 
hemmed in by the hills to admit of its growth into a manu- 
facturing village, though there is an abundance of water. 
On the east or MiUedgeville side, there is room for a wide 
race way and the erection of buildings for machinery. There 
is a fall of thirteen feet in four thousand, not including a 
rapid at the head of the fall, which has been used for a card-« 
ing machine, but which is, itself, quite sufficient for a large 
factory. The middle, or one hundred feet of the river, is re- 
served as a public sluice for the benefit of the fishing in- 
terest. But sufficient water may be controlled by a wing- 
dam for a race eighty feet wide, and carrying four feet of 
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water. This race may extend three-quarters <^ a mile, and 
distribute its waters at intervals convenient for the mills re- 
quired. Milledgeville is accessible, and the banks of the 
river being low, they present no obstacles to a good road. 
Indeed, it is to be hoped that the river may be improved 
from Stokes' ferry to Wilkesborough, by which the means 
ibr sustaining the manufacturing interests will be greatly in- 
creased. 

One mile below Milledgeville, the plantation of Mr. Davis 
furnishes another equally valuable site for manufacturing. 
It is entirely unoccupied. The fall which is available is 
about thirteen feet, and the water can be disposed of in a 
race which will be free from danger in freshets. The situa- 
tion of these two points, within a mile of each* other, in- 
creases the relative value of each, and increases also the. in- 
ducements to use these naturel powers for manufacturing 
purposes. 

At Mrs. Locks, at the head of the Narrows upon the west 
side, there is another unoccupied water-power. There is, 
however, a want of space for a large establishment. The 
Yadkin falls rapidly in its passage through the Narrows, and 
its channel is narrow and exceedingly rocky. Fish do not 
attempt to ascend it dm*ing the night. 

§ 7. The South Yadkin is one of its principal brandies. 
It joins the Yadkin in Davie county. It is analogous to the 
Little Catawba, and like that, has a very important water- 
power some five or six mile^ above its junction. This branch 
is navigable to the falls and about twelve miles above them. 
The actual descent or fall is twenty-two feet. This mill site 
becomes important both from the amount of water which 
may be employed, and the quantity of iron ore in its imme- 
diate vicinity, and its easy access by land and water. In cer- 
tain respects, this fall has advantages over others ; those par- 
ticularly which have been enumerated. Both < sides are 
adapted to use, and hence its full power may be employed. 
We can scarcely estimate the advantages which would be 
conferred upon this part of the State by the occupation of 
this power for manufacturing purposes. It has all the advan- 
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tages of the great bend so far as cheapness of living is con- 
cerned, being situated in a fine agricultural region. 

§ 8. The water system of the Cape Fear embraces the 
Haw, Deep river, New Hope and Little river, with many 
smaller streams which are its tributaries — ^principally toi;he 
two first named. The Haw is the largest of the two, and is 
the most tumultuous stream*, and furnishes the largest amount 
of water-power. Deep river is tortuous and sluggish up as 
far as Hancock's mills, where it becomes a more rapid 
stream, and hence it furnishes several important water-pow- 
ers through its whole course. The tributaries of the Cape 
Fear are lai^e below Fayetteville. For manufacturing pur- 
poses, it will be conceded that the Haw and Deep rivers are 
the most important. The Haw, for example, has twenty mill 
sites in about sixty miles. These are important, because the • 
greater part of the country througK which it passes is well 
adapted to the growth of the cereals. The first, two ^liles 
above Haywood, has a fall of ten feet. As the volume of 
water is large, and inasmuch too as it- can be controlled to 
advantage, and as the river will be beatable as far as the site, 
it acquires very considerable importance. At the present 
time it is only occupied by a rickety mill, which might very 
well give place to something of greater importance. A mill 
site is formed every three miles in the sixty miles alluded to, 
and none of them are fully occupied. From Haywood to 
Wentworth, in Rockingham county, this river is truly a man- 
ufacturing stream. The country through which it flows is 
not so rich in minerals, but cotton and wheat are the staples 
of the lower half of its course, and tobacco the upper. The 
lowest fall is one of large capacity ; and is, at least, equal to 
that required to turn 25,000 spindles ; while the aggregate 
capacity of the Haw is equal to that which may be required 
to turn 500,000 spindles. 

It is impossible to calculate the capacity of Deep river for 
manufacturing purposes. It is supposed that there will be a 
large surplus of water, which may be tlms employed, at each 
of the dams constructed fot^ the improvement of its naviga- 
tion. Joties' falls is one of the most important upon the 
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river. The fall in three thousand is twenty-four feet. It Inas 
been calculated that the discharge of water below the falls is 
equal to forty-four hundred and eighty-two cubic feet per 
minute, an amount which is said to be considerably less than 
that above the falls, owing to a loss from evaporating. 

Several water-powers have been occupied in part for nuuiy 
years in the vicinity of Franklinsville. In this part of tlie 
river there are six mill sites in a distance of about six miles. 
Tlie whole capacity of tliese sites is equal to that required to 
turn 30,000 spindles during the lowest stages of water. 

The Cape Fear has two well known falls ; the Buckhom 
and Smiley's. Tlie first falls fourteen feet in two stages. 
The supply of water is sufficient to meet all the wants of 
navigation, and furnish a large surplus for mills. The river 
at Smiley's, falls thirty feet in three miles. 

New Hope, which falls into the Haw two miles above the 
bridge at Haywood, is a sluggish stream in all the lower part, 
yet it has two mill sites of considerable importance. 

Tliere are several other tributaries of the Haw, which fur- 
nish good sites for mills : Back, Sellers and Kane creeks are 
mill streams of some impoitance. The latter, in Alamance 
county, is a valuable stream ^for country mills, and for small 
manufacturing establishments. 
. § 9. I shall not attempt to give, at this time, any statement 
respecting the water-power of the Neuse, Dan, Roanoke or 
Tar rivers; inasmuch as I have not obtained that local and 
specific information respecting them, which the subject de- 
mands. In general, however, it may be observed that their 
descent within the bounds of the State does not difi;er from 
that of the Yadkin and Cape Fear ; and if so, they probably 
famish an equal amount of water-power, and an equal num- 
ber of sites adapted to manufacturing purposes. The falls of 
the Roanoke, at Weldon, furnish a large water-power, in part 
occupied ; but capable of moving a much greater amount of 
machinery, should not be passed over unnoticed. Tlie place 
itself is the most accessible one in the State ; and hence, with 
its valuable water-power, it seems that ere long measiires will 
he taken to use its advantages upon a much larger scale than 
they are at present 
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§ 10. In the foregoiog remarks, my object has boen to 
rect the attention of capitalists to the subject; and I have 
mentioned certain points which are especially deserving of 
att^tion. When the whole field is brought under view, all 
must admit that this most important pow^r is distributed 
over the midland counties in such a way as to give each sec* 
tion a participation in all those advantages which a pow^r of 
this kind is capable of conferring. While the rivers and 
their tributaries water the soil and render it productive, they 
still furnish a surplus not only for the every day wants of maa 
to prepare his lumber and grind his grain for domestic pur- 
poses, but enough also for manufacturing the cotton and the 
ores for a home or a distant market. The immediate wants 
of a neighborhood may be supplied, and enough left to be 
nsed for a more public purpose, which will bring a current of 
wealth and prosperity from abroad. An inspection of a map 
shows a very advantageous distribution of the rivers of North- 
Carolina. East of the Blue Eidge it is traversed obliquely 
by seven large rivers, all of which interlock with each other. 
Their course secures to each section through which they flow 
a great supply for vegetation. Even the hilly and moun- 
tainous Kew England, cannot claim a larger and more ad- 
vantageous supply for the promotion of agriculture and the 
arts. New England has not suiFered her advantages to go to 
waste. North-Carolina has been too quiet and too indifferent 
to her natural advantages. But the time of her indifference 
has past. Already experience has demonstrated that her 
public works, undertaken mainly by the State, secures those 
advantages which teU strongly upon the prosperity of the 
midland counties. 

Experience sets right the public sentiment, and in begin- 
ning a system of improvement, founded upon natural advan- 
tages, it only requires time for their development, in order to 
secure a favorable expression of public opinion. 

The principle end in view must always be a market for the 
surplus productions. A road to a market not only encour- 
ages the cultivation of the soil, but the development and use 
of the water-power of the country. If the cereals can be 

2 
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grotmd and prepared for market at home, it is better than to 
send them abroad. If cotton can be manufactured at home, 
the profits of labor are retained, and the productive property 
within the State increased thereby. 

It is to those sections of the State which are supplied with 
means and instruments, that these observations apply. . 

IV one who has been familiar with the disadvantages of a 
Kew England soil and climate, and who has witnessed the 
disappearance of formidable obstacles in prosecuting exten- 
sive public or private works by the force of the will, it will 
not seem strange that he should look with surprise on the lit- 
tle progress which a people under a better sun, with a better 
soil, and numerous natural advantages to encourage, have 
made in the last quarter of a century. When, however, a 
single public or private enterprise has been prosecuted to a 
successful termination, confidence is increased and timidity di- 
minished. Every successful enterprise multiplies the friends 
of enterprise, and the results are being seen in the growth of 
villages, the erection of a better class of dwellings, and the 
circulation of money. 



CHAPTER III. 

Elementary fcbcts and principles respectin'ff the Iffneoue or 
Pyrocrystalline Roche. 

% 11. It is no doubt proper that a geological report should 
be restricted mainly to the communication of such facts and 
observations as relate to the objects of the survey. It cannot 
be expected that it will be devoted to the teaching of ele- 
mentary geology ; but it may be necessary, where peculiari- 
tiee exist in the structure of the rocks, to place immediately 
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before the reader a brief etatement of the elementB or prin- 
ciples of th$ scioBce ; besides, it will be found that certain 
conclusions which I have arrived at will be better under- 
stood, by first placing before the reader some of the most im- 
portant of the elements of geology, than they can be by 
their omission. 

§ 12. All that is important, or is worth knowing in geolo- 
gy, has been obtained by observation ; it has been worked 
out by hard labor in the field. 

In this way, and by the aid also of principles and axioms 
which are universally received, and among which we may 
place the following, viz.^ that like causes produce like effects, 
geologists have arrived at certain conclusions respecting the 
origin of rocks, as well as to the interpretation of certain 
phenomena, and the agents also which have left their impres- 
Aon upon the accessible parts of the earth's crust Of the 
agents which have left their marks upon the earth's crust, it 
is universally admitted that Jire and vxUer are the most gen- 
eral and important. Their marks are seen in the phenomena 
of each respective class, and. known to be those which are 
fitting and agreeable to the effects which we see everj^day 
to belong to them. In the order of time the former stands 
first ; but its agency niust still be recognized. Assuming a 
very common opinion as true, that the earth has been an ig- 
nited mass, we shall not b<^ unwilling to admit the conclusion 
that its agency has become much less, and - that the. marks 
which it now leaves upon the earth's crust are much more 
limited, than in the ancient periods of its history. 

If the foregoing is true, water stands second in the order 
of time ; but it also acquired its acme of power in the early 
periods, and is this day as influential in its proper sphere as 
ever; but in its common every day movements its opera- 
tions are slow and scarcely perceptible. 

§ 13. These agents have given origin to two classes of 
rocks, which are known under the general apelladons the ig- 
neotis and the aqucous,.each oi which may be separated into 
subordinate kinds. In the igneous rocks, structure, or the 
peculiar arrangement of the pfu*t8 composing the mass, forms 
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the basia npon which the diTision is made. It appears that, 
notwithstanding the fact that heat acts npon bodies nni- 
formly, still the results are not nniform, because the circum- 
stances which attend the cooling of the heated mass are not 
uniform. But as I have not time or space to make a full ex- 
planation of these varied results, I proceed at once to' give 
the subordinate divisions to which I have referred. Igneous 
rocks, then, are divided into two general sections : 1. . Those 
whose structure is distinctly crystalline throughout, as granite, 
sienite, gneiss, imica slate, hornblende, etc.; 2. Tliose whoee 
stmcture is massive, or earthy and compact, or which con- 
tain in a compact base a few chrystaline particles, and is also 
vesicular, and may pass into incoherent particles. This sec- 
tion embraces the basalts, greenstone, porphyry, lava, volca- 
nic ashes, etc! 

Each of these sections^ however, may be subdivided ; thus, 
the section comprehending the granites and gneiss, and which 
have been called jpyrocrystalXine^ are farther subdivided into 
the maasvve pyrocrystalline, and the laminated pyrocrystal- 
line rocks ; their crystallization being produced by fire, but 
hatlhg operated under different circumstances, has impturted 
to the rock a massive structure, and in another case a lami- 
nated one, like that of gneiss and mica slate. 

§ 14. The section embracing the basalts, porphyry, and 
which have been termed pyroplastic, are also divided into 
two subsections, which are founded upon the circumstances 
under which the masses have cooled, or condition under 
which the heat has operated. Thus, the first'section contains 
those rocks which have cooled under water or great pressure. 
It contains basalt, greenstone and porphyry. They are called 
the subaqueotts pyroplastic rocks. The second contains the 
lavas and all other volcanic products which are thrown into 
the atmosphere and cooled under the air, and are hence cal- 
led mb-cerial, 

§ 15. It should be stated in this place, that, although the 
foregoing subdivisions are sufficiently exact for all practical 
purposes, still, rocks are sometimes met with, whose structure 
is intermediate, and may not be referred readily to either of 
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the foregoing sections ; and ' I may add, also, by way of ex- 
planation, that the roeks which are denominated la/mmated^ 
are frequently called Hratijied^ which is no doubt incorrect, 
inasmuch as stratified rocks should be placed in the sedimen- 
tary dass, and belong entirely to another order of phenomena. 

It may be inquired, why I have not followed the classilSca- 
tion of others, and recognized a class which has been called 
meUmwrphic, The reason is this: All rocks may become 
metamorphic, and hence, by tlie application of certain agents, 
great changes in their structure ; any rocks, therefore, may be 
metamorphic, or be metamorphic in part only ; and hfence, too, 
while we admit that rocks are changed or altered subsequent 
to dieir consolidation, it is evident the fact is not a fitting one 
to form in part the basis of a classification. The so-called 
metamorphic class are mere accidents in the world's history ; 
and hence, it will be right to say, that a certain rock is meta- 
morphic at a certain locality. 

The t^vm primary Ylha been and is still applied to the pyro- 
crystalline rocks — meaning, simply, that they were cpnsoH- 
daied before organic beings were created. 

§ 16. But, to make the foregoing classification more clear, 
and to show more distinctly the character of the respective 
maases, I proceed to state, that the. particles in granite, 
though crystalline, are not arranged in parallel stripes or 
bands. In fig. 1, A, this peculiarity is represented. It may 



Fig. 1. 






be traversed by plains or lines, as in the figure ; but these are 
the natural joints, and serve only to divide the mass into an- 
gular blocks : while in fig. 1, B, tlie mass is divided into 
strips or lamina, each of which is separated from adjacent 
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ones, by tlie mica or hornblende, which is sometimes present. 
In gneiss, the lamina are usually thicker than in mica slate, 
represented in fig. 1, C. In Talcose slate, the lamina are 
uaaally curved, and the surface may be corrugated. 

§ 17. The structure of the pyroplastic rocks, those which 
have been moulded by fire, is represented in part by fig. 2, 
A, B, C. Basalt is columnar, as in fig. 1, B. An example of 
this rock is furnished in the natural walls of Rowan. A por- 
phyry is rock which has a compact base, through which crys- 
talline particles of felspar are disseminated, as in fig. 2, B. 



FiQ. 2. 






Tlie subflerial pyroplastic is represented in C. The vesicular 
structure is often indistinct in the lower parts of the mass 
which have been subjected to pressure. So, also, the texture 
and cohesion are variable. 

There is no determinate order in the arrangement of the 
foregoing rocks, neither do they belong to ancient or modem 
periods exclusively, except in the laminated pyrocrystalline 
rocks, which, as a class, together with certain granites, are the 
oldest rocks of the globe ; • while certain granites, with the 
basalts, greenstones, and lavas, may be said to belong to all 
periods indiscriminately. 
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CHAPTER IV. 

Origin of the Sediments. — Soto distinguished from ih$ jSrup- 
Uve Mocks — thickness of the Sediments — their Cflassifipa- 
caiion^ etc. 

§ 18. Sediments consist of abraded particles from pre-exr 
isting rocks. These, in most instancesf form- consolidated 
beds, the consolidation liaving taken place beneath the ocean, 
or beneath the waters which have received the transported 
matter from rivers. This matter sometimes remains iii ^ 
soft condition, like the marls and sands of the low counties. 

§ 19. Sediments may be distinguished from the eruptive 
or pTTocrystaUine rocks, Ist, by the presence of water-worn 
particles ; 2d, by the presence of organic bodies, or fossils. 
The former is the most common character, inasmuch as fes- 
sib are extremely rare in the oldest sediments. 

§ 20, Geologists estiniate the aggregate thiekness of the 
sediments at ten or twelve miles, without including in die es-. 
timate those which are regarded as the oldest This great 
accumulation of abraded matter is not known tQ exist at one 
place, the land not having be^i stationary beneath the sea, 
so as to receive the sediments all the time during which they 
have been accumulating. But different parts of the earth's 
surface have been covered with water at different periods. 
So that sediments- have always been accumulating since wa* 
ter has been collected in the great depressions of the earth's 
surface. 

§. 21. This &et has been useful in classifying these de- 
ports, belonging, as has been stated, to different periods ; 
lor it has been proved, by observation, that the different pe- 
riods during which sediments have been accumulating, con- 
tain, entombed in them, different kinds of organic beings. 
But another kind of evidence, going to prove both the suc- 
cession of the sediments and their capability of boing sepa- 
rated into groups, is derived from the superposition of rocks. 
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Superposition is, however, the highest proof of age ; the old- 
est occupying the inferior position. 

§ 22. The bearing which fossils hare to any scheme of 
classification which has been proposed, can be understood 
only by a knowledge of the following laws : 1. That speciei 
or kinds have had a lifnited duration ' 2. That there has been 
a sttccession of specie / and 3. T/iat the spemes of one period^ 
and which have hecome extinct^ have never lived in any fu- 
ifwre period. The utility of the knowledge of fossils is based 
on these three laws. Tliis knowledge is particularly useful 
in comparing rocks which are widely separated from each 
other, or in those cases where direct superposition cannot be 
observed. If, for example, certain rocks in Canada furnish a 
group of fossils similar to those of a given series in Tennes- 
see, the inference would be, that they belonged to the same 
period, and hence occupy the same geological position ; or, 
if we compare the fossils of the coal formation of England 
and America, it will be found that they are almost identicf^ ; 
and it is proved also, that the position relatively is the same 
in both countries, though separated from each other three 
thousand miles. 

§ 23. From the foregoing statement of facts, it will be per- 
ceived, that one great object in geological research is to iden- 
tify periods and fonnatlons ; for periods and formations have 
a similarity of character not only in tlieir organic contents 
but also in the minerals connecte3 with them. 

We are interested in knowing the life character of the dif- 
ferent groups of sediments, as it, is from that that the his- 
tory of the earth is to be deciphered. It is more than a life 
history, it is also a physical liistory ; for in that, or in the phe- 
nomena they present us with, we may read the physical 
changes which the eartli's surface has undergone. The life 
history and the physical history are often recorded on the same 
page of the stone book. 

§ 24. In order to see clearly the difference in the different 
groups of rocks, we should construct what is known as a geo- 
logical column, on which we may indicate the relative posi- 
tions of rocks by different colored zones, and adjacent to each 
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zone place the fossils of each group. Such a eolnmn wonld 
not only show the relative position of the physical .groups^ 
bnt it wonld also indicate the epochs during the geologic 
time, the epochs being characterized by groups of different. 
kinds of animals and plants. But this is not all ; it would 
show an advance in rank, or a progress in an ascending scale 
represented in the passage of one zone to another upon the 
column. At the bottom, molusca, intermingled with low 
grades of animals and plants, would occupy the whole of the 
lower zone. In the next, we may observe a few fish wliich 
are the lowest representatives of the vertebrated class. In 
the nezt^ the reptile ; and a little higher^ we sliould find the 
bird ; and after this still, the lowest form of the mammal. 
The progress in rank seems to continue, till we reach the 
highest zone, or the last and present epoch. The progress is 
from a low to a higher rank ; not from the simple to the cam^ 
plexy as some suppose; or from the imperfect to the perfect 
itrncture ; for perfection of structure has reference to adap- 
tation only ; and, in this view, the structure of a molnsk is as 
perfect as a mammal. 

§ 26. Now in the examination of the rocks of North-Caro- 
lina, I have sought to identify them with those of other States 
md countries; on in other words, to determine the relative 
position which they occupy in the geologic column or sCale ; 
as snch a determination furnishes a clue to tlieir economical 
valae as depositories of the valuable metals or products ; it 
is, therefore, practically useful, while it advances or promotes 
the progress of the science. 

§ 2&. The following scheme or table contains a list of the 
systems of rocks, arranged in the order of superpcxsition* 

The lefl band column contains the names of the general 
systems recognized in different parts of the earth's surface, 
and the right those systems which are known in North-Caro- 
lina: 
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Gensral SfftUms. SfftUmt qf IhrthrOar^Hna* 

Cretaceous, Creiaoeoas. 

New Red Sandstone. New Red Sandstone f 

Permian, Permian ? 

CarbonifMt>us, .... 

Palaozoie, { Devonian, .... 

Silurian, .... 

Taconic . Taconic 

Eruptive or Pyrocrystalline. Eruptive or Pjrocrystalline. 

% 27. Tho new red Bandstone and permian are inserted 
with a query, as it is not satisfactorily (determined whether 
the coal rocks of Deep and Dan rivers belong to the first or 
second, or to both. It will be observed, that several systems 
of rocks which are clearly recognized in other States are 
wanting in North-Carolina, as the Silurian, devonian, carboni- 
ferous, and the lias and ooUte ; the two last are probably 
wanting, though it should be stateil that the opinion haa been 
expressed, by very competent geologists, that Deep and Dan 
river rocks belong to one or both of them. • 

Of the rocks which belong to the State, the tertiary or cre- 
taceous occur in tlie lower counties ; they are the deposito- 
ries of the marls, and never contain the ores of the metals, 
excepting the earthy ores of iron and manganese. The rocks 
of the Deep and Dan rivers are important, as they contain 
beds of coal, ores of iron, fire clay, millstones, grindstones 
and freestones. 

The taconic system, which belongs to the oldest sediments, 
and which will be fully described hereafter, occupies the 
midland counties in part, and the extreme western border. 
It contains the most important repositories of the ores. The 
eruptive or pyrocrystalline rocks are very generally distrib- 
uted ; tliey are also the repositories of the ores. 

§ 28. While I believe it is generally true that certain for- 
mations are more productive in metals and economic mate- 
rials than others, still, there are evidently certain exceptions 
to the rule ; and it may prove that certain districts are rich 
in metals, irrespective of the period to which the rocks of the 
district belong; thus, that part of the taconic series west of 
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the Blae Eidge, and wliich is referred to as occupying the 
midland counties, is rich in the ores, while the rocks of the 
same age west of the Blue Ridge are certainly very pooV. 
It would seem, therefore, that the causes which have been 
operative in charging the rocks with ores, have been confined 
to certain districts of country. Yet it does not invalidate the 
conclusion that the metals or ores of a- district belong to a 
distinct period; but in their distribution they have been only 
partial, or have rather been limited to certain parts of the 
system, which represents the period in question! 

There is a general rule, however, with respect to the dis- 
tribution of the ores, viz : they belong rather to the eruptive 
or .pyrocrystalline rocks, and the primary division of the 
sediments, the palaeozoic, or are more common to the oldest 
rocks of this division. It would appear, therefore, that the 
dissemination of the metals through the rocks took place in 
the early periods of its history, and prior to the mesozoic and 
cainozoic series. 

§ 29. Having stated a few of the elementary principles 
and facts belonging to the subject under consideration, I shall 
now proceed to describe the rocks which belong to the mid- 
dle zone of the State ; after which, I shall be prepared to 
describe, with coYisiderable minuteness, the veins and reposi- 
tories of the ores which belong to those rocks. Tlie rocks of 
Deep and Dan rivers, with their rich and valuable contents, 
will come up for consideration in the last place, when the 
facts which throw light upon their relative age will be stated. 



, CHAPTER V. 

Of the Eruptive or PyrooryatalUne Eocka of the Midland 
Counties of NorthrCwrdlina — tfieir Biatorihutian^ etc. 

§ 30. The granitic formations, which are the subject mat- 
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tere of this chapter, form two continuons belts which cross 
the State in a north-east, and south-west direction, or nearly 
BO. The first or easterly belt is the widest, having Raleigh 
situated nearly centrally upon it. This belt furnished the 
stone of which the Statehouse is built, and hence some of its 
characteristics will be at once recalled by the reader. It may 
be called locally the Raleigh belt^ or the Raleigh granite. 
The second belt has Salisbury and Greensborough situated cen- 
trally upon it in their respective districts. It differs from the eas- 
tern in certain particulars, and may, with propriety, receive 
a local name, the Saluhury and GreeruiboTOugh granite belt. 
In some parts of the belt it is syenitic, and is frequently called 
sienite; but in other pai*ts it is similar to the eastern belt in 
composition. 

§ 31. The color of the Raleigh granite is a light gray, pass- 
ing occasionall}"^ into a dark gray. It is composed of quartz, 
felspar, and a very small quantity of dark colored mica; fel- 
spar is the most abundant element, and !t is the color of this 
mineral which gives it its lighter ehade. To the presence of 
this mineral also is due its divsposition, in certain beds, to un- 
dergo a chemical change, by which it becomes soil and 
worthless as a building stone. The particles of felspar are of 
a uniform and medium size; the grain may be rather fine, 
but I believe never extremely coarse. So far as its texture 
therefore is concerned, the stable and hard parts of it are fit- 
ted for works of construction, though its defects are some- 
times brought out when it is protected from the weather, as 
may be observed in the floor of the St^itehouse. The defect first 
appears in a separation into rather thin lamina usually concen- 
tric ; the lamina becoming^visible, soon disintegrate and pass 
into a powdery pondition, which are the first steps towards 
the formation of a porcelain clay. These concentric lamina 
were no doubt developed during its passage from a fluid to a 
solid state. The decomposition of felspar is supposed to be due 
to the presence of an alkali or alkaline earth. * In the granite 
under consideration, it is potash ; indeed, all the granites of 
North-Carolina have -a kind of felspar which is technically 
called potash felspar. 
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§ 33. It is only from the decomposing granites that porce- 
lian clay is produced, which, however, requires a perfect 
freedom from the oxides of iron and manganese. The test 
for good porcelian clay requires a perfect whiteness when 
subjected to the highest heat of a furnace. It is only the most 
thoroughly decomposed felspar that gives us a good clay. In 
the progress of its formation, and in the ultimate results of 
decomposition, we witness a most beautiful example of the 
molecular force. First, there is the separation into lamina, 
which is properly due to a mechanical force, but which ex- 
poses a larger surface of molecules to atmospheric influences ; 
then a slight detachment of particles from each other, and 
by which the stability of the compound is disturbed, and 
which soon results in a complete separation of some of the . 
potash. When the chemical affinity is so far weakened, the 
process of decomposition goes on rather rapidly, until the 
mineral felspar is completely disorganized, and is* perfectly 
resolved into its original elements. But we must look at the • 
process in another point of view. When certain elements 
are being detached in this way, they are by no means inert 
or inactive ; they are in a state disposed to enter into new 
combinations, or the particles may simply combine together, 
kind with kind, and so unite as to produce solid elementary 
minerals; or they may combine and form new compound 
bodies. It is so in this case ; that portion of the silica which 
was in combination with potash combines, and frequently 
forms minute crystals of quartz ; but sometimes it is a horn- 
stone. The iron ore also collects by itself, and forms balls 
consisting of the hydrous per oxide of iron, which may be, 
and often are, perfectly well defined and separate from, the 
white mass of porcelain earth; while the manganese also, 
which is usually present in some form in the granite, com- 
bines and forms also concretions of the metallic oxide. Some- 
times these chemical changes appear to be completed, and 
each new formed body to have become stable again; but 
frequently we may witness the changes in all its stages pro- 
gressing slowly to the termination to which I have alluded, 
tnd in which they become, for a time at least, fixed bodies. 
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Sach changes are well worthy of notice, as they prepare iis 
to comprehend other changes more complicated, and taking 
place, under circumstances which we might not expect. 
Such is the case in many mineral veins, to which reference 
M'ill be made in its proper place. Similar changes occur in 
reducing rocks to a soil, and under certain circumstances re- 
compositions take place in the soil, which operates injuriously , 
on its productiveness. Soils are no doubt generally derived 
from solid rocks. In the south there is a peculiarity which 
makes the study of rocks, in connection with agriculture, 
more important than it is at the north ; for, as was shown as 
long ago as 1824:-'25, by Prof. Olmsted, the debris from rocks 
forming the soil, remains in situ. Tlie elements of the soil 
and of the rock therefore, are more alike ; and a knowledge 
of the composition of the rock gives us information respect- 
ing the composition of the soil. 

§ 33. Relation of the Raleigh belt of granite to other mein" 
hers of the pritnary rocks. — ^When granite is spoken of, the 
expectation is, that it is an under lying rock. I l^ave, how- 
ever, intimated that cases are on record, in which it is shown 
that it is an overlying one. In the bek of granite under con- 
sideration, there is evidence which goes to show that it over- 
lies gneiss, mica, slate, and hornblende. The most important 
locality which brings to light this relation, is about one or 
one-half miles west of Warren ton, in WaiTcn countv. These 
laminated rocks crop out from beneath the granite in this re- 
gion. The exposure is not extensive, but sufficiently so to 
establish the relation at this place. There are still others of 
the kind, but less conspicuous. But if the observation is cor- 
rect at or near Warrenton, it seems to me that it establishes 
the fact for the whole belt. 

It follows, from the foregoing, that it was projected through 
fissures in the gneiss or mica slate, and that from those it 
overflowed the country where it is now the upper rock. 

This relation, however, is not new ; for many years since 
I observed the same fact respecting the granites of Maine, 
which have become so celebrated in architecture. But in 
JIfaine, the area of the beds is limited, frequently only cap- 
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ping a hill, and from which the whole had been removed, 
leaving the beds of gneiss and hornblende exposed, ^ 

§ 34. This belt of granite is peculiar in another respect, it * 
famishes no metalic veins ; and is rarely traversed by trap- 
dykes. This negative character is referred to, in consequence 
of its being in contrast with the Salisbury and Oreensborough 
belt. It is of course unnecessary to attempt to explain the 
fact. We cannot account for the activity of those forces which 
are instrumental in filling fissures with metallic matters in 
certain districts, neither for their inactivity in others. 

§ 35. The geographical position' of the Raleigh belt of 
granite may be defined approximately, by giving the names 
of the places through which its extreme outer edges pass, and 
connectiug those places by lines ; thus the western edge runs 
three miles west of Henderson, and one-and-a-half or two 
miles west of Baleigh, and from thence south-westwardly 
through the Buckhom falls, on the Cape Fear river. From 
the latter place it is concealed by sands, but appears to sweep 
around towards Rockingham and Richmond county, as it ap- 
pears there, and also upon the head waters of Turkey creek. 
Upon Turkey creek there are fine quarries of millstone. 

The south-east edge passes through Weldon, where it forms 
a barrier across the Roanoke ; thence to Belford, at the west 
boundary of Nash county ; thence five miles west of Smith- 
field, in Johnston county. In this neighborhood it is con- 
cealed by sands. 

The granite of Rocky Mount belongs to this belt; but it is 
separated from it by a belt of slate which extends from Gas- 
ton through Halifax and Belford, where it lies in contact 
with the granite. The breadth of this granite is from twenty 
to twenty-five miles. 

§ 36. In an economical point of view, very little need be 
said of this belt of granite. It makes a fine building mate- 
rial when it is firm, and resists the action of the weather. It 
contain? a very few minerals, which, on exposure', weathers 
out, and thus impairs its qualities. In the shade it how- 
ever often becomes dark and dingy from the growth of 
iichens and fungi, whose growth seem to be favored by mois- 
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tnre, and periiaps also by the disengagement of potash from 
the felspar. This rock furnishes one of the most distinct nn- 
mixed granite soils in the State. It will be interesting to 
know its agricultural capabilities, and to ascertain whether it 
ha^, in any respects, advantages over the slate soil, in its vi- 
cinity. 

§ *dl/ The Salisbury and Greenahorough hell of granite. — 
This is frequently a syenitic granite, that is, hornblende takes 
the place of mica. The grain and texture of the rock is not 
unHke that of the Italeigh granite. It is rarely coarse, and 
never contains large particles of quartz, mica, or hornblende. 
Felspar predominates over the other elements, and hence, 
as this is usually light colored, so the granite is genemlly a 
light gray. The disposition to crumble is greater than the 
rock already described, and frequently it is easily crushed by 
the hand, and large beds of it occur where it is soft, to a 
depth of twenty feet ; indeed, large areas occur, in which we 
may not observe the rock at all, except in the form and con- 
dition of a debris. But in some places it furnishes a iine 
firm building material, capable of withstanding the influence 
of the weather. The weathering rock frequently exposes 
masses which are hard, and resist atmospheric influences a 
long time. These hard rocks are nuclei, which seem to 
have been formed by concretionary movements. They stand 
about upon the surface like boulders. The roads from Salis- 
bury and Copcord, and from the former place to Gold Hill, 
pass through or by fields of these rocks, which have been 
weathered out in. the course of ages. 

§ 3S. Notwithstanding the great similarity existing be- 
tween this and the Ilaleigh granite, in texture and composi- 
tion, still the two belts present a great contrast in other res- 
pects. This contrast appeal's in the numerous metallic veins 
and trap-dykes which traverae the Salisbury and Greeuiibo- 
rough belt. Of the former, it will be sufficient to mention 
the North-Carolina copper mine, McCuUoch gold mine, Phe- 
Hix & Vanderburgh gold and copper mine, the Pioneer gold 
and copper mine, and the Boger & Hill copper mines. Trap- 
dykes are numerous at most places where the rock is ex- 
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poeed, and appear rery coospictioiis in many of the railroad 
cuttings. But, at certain points they are so numerous that 
the rock is obscured. The dykes are not composed of one 
materia], but consist of the common amphibolic trap, quartz, 
felspar and thin seams of epidote ; forming, together, a net 
work of eruptive rocks. When they decompose, the horn- 
blende trap appears in dark green stripes, and many, when 
carefully examined, have assumed the structure of a sedi- 
ment or a laminated rock, and which often appears like the 
dark green slates of the taconic system. This singular stmc- 
ture of an eruptive rock is interesting and important, as it 
proves that it may be produced in rocks which have been 
regarded as sediments, but whichj in these cases, are the far- 
thest removed from rocks of this description, and with which 
wateDbas had nothing to do. The lamina are sometimes as 
thin as paper, and, from their appearance, cannot be distin- 
guished from the slates referred to. They are bounded by 
walls of granite, and are frequently only from six to ten 
inches wide. We see the phenomena in the apparent slate or 
killas which border the gold and copper veins when they tra- 
verse granite. The slaty structure of the dykes, which has 
just been noticed, is in strong contrast with the columnar 
structure which frequently occurs, of which instances, the 
well known natural walls of Bowan and Stokes counties are 
fimiiliar examples. 

§ 39. I have already alluded to some of the differences be- 
tween this and the easterfi belt, especially in the existence in 
the fonder of numerous metallic veins. It should be stated 
in this place, that the veins referred to are not distributed in- 
discriminately through the rock. On this subject, however, 
it is sufficient to state the fact, that they are confined mostly 
to the edges of the granite, or to the sides which are border- 
ed by slate, of another formation. The veins which I have 
already enumerated lie along the south-east border, most of 
them within one or two miles of the slate. 

The central railroad runs along the central part of the belt, 
and although there are many deep cuttings through the 
granite, still there is not a single instance in which tho6e cut- 

3 
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tings have intersected metallic veins — ^thongh, as I have said, 
the dykes exposed are very numerous. 

Tlie explanation of the foregoing facts respecting the oc- 
cuirence and peculiar distribution of the metallic veins is dif- 
ficult. We are not in possession of all the facte required, for 
a solution of the question. The fact, which bears more im- 
mediately upon this subject, is the greater thickness of the 
granite mass in ite centre, or along the line of railway. Yein 
fissures in this part of the rock may not reach the surface — 
or it may lie at a distance from the axis of disturbance, or of 
the eruptive force. 

§ 40. This belt of granite is from ten to fourteen miles 
wide. The belt will attract attention wherever it is crossed 
by the numerous trap-dykes in all parte of the districte ; thus, 
in going from Roxborough to Yanceyville, from Graham to 
Guilford, or from Union county through Charlotte to Lincoln 
county, he will pass over the granite with ite trap-dykes. 

§ 41. The eastern border of this belt passes four miles east 
of Uoxborough, and from thence southwardly by the North. 
Carolina copper mine, and about two miles east of Lexing- 
ton ; thence one mile west of Gold Hill, and thence a few 
degrees west of south to the State line in South-Carolina. 

The western border is about four miles east of Yanceyville ; 
thence by the High Eock ford, on Haw river ; thence five 
.miles west of Jamestown, and crossing the Yadkin near 
Crump's ford ; thence near the fork of the South Yadkin, and 
crossing the Catawba near the grdat horse shoe bend, and 
thence crossing the Little Catawba near Springs' mill, and 
passing out of the State, it takes the direction of Yorkville, 
in South-Carolina. The belt crosses the State obliquely ; it 
takes an easterly sweep after passing north of Salisbury : it 
crosses the Dan just above Clarksville, near the junction of 
the Dan and Roanoke. 

Notwithstanding the fissuration to which this rock has been 
subjected, it is comparatively barren in minerals, except the 
metallic oxides. Epidote is common, schorl rare, and the 
tourmalines unknown in connexion with it. In this respect 
it is similar to the eastern belt 
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§ 43* This would be the proper place to disoufis, at some 
length, the age of the trap-dykee and metallic veins of this 
formation ; but, inasmuch as the subject of the formation of 
veins will come up in another place, I shall now leave this 
interesting question to a future time, barely observing that 
the bearing of the facts upon it go to show that the dykes 
were formed subsequent to the deposit of the adjacent slates, 
which are, no doubt, sediments of the !PakBOzoic age. 

§ 43, Gramtes qf Lincoln, Gaston and Gaiaviba Caantiea. — 
A person, on arriving at Lincolnton in the evening, would 
imagine that the streets were covered with snow. This white- 
ness of the streets, however, is not so glaring now as former 
ly. The soil is a decomposed white coarse granite, which ex- 
plains the peculiar appearance referred to. The felspar ib 
predominant here, but the mica being very light colored, and 
in rather large lamina, tlie whole rock appears whiter than 
usnaL Tlie granite of Lincoln and the counties named, oc- 
curs in veins both in gneiss and talcose, or mica slate. It 18 
therefore a subordinate rock. It forms a network of veins in 
this region, and some veins are very wide. 

This rod^ first appears about two miles east of Lincolnton ; 
large plates of mica wiH probably be noticed first by the road 
side. The rock to which it belongs will be seen occasionally 
in the ditches. It is very abundant in and about Lincolnton, 
as if it was the principal rock: It extends over a wide area. 
Towards King's mountain the road passes for twelve miles 
upon it, or it is very frequently a prominent rock on the 
Wiay side. To northwards from Lincolnton it may be traced 
ten or fifteen miles. Its breadth is not over three miles. This 
belt seems to have been extensively fissured, which circum- 
stance gave origin to this eruption along a narrow belt whicli 
seems to lie between two systems of rocks ; on the east are 
the slates of the taconic system, and on the west gneiss, mica 
slate and hornblende rock. I have not been successiul in my 
searches for the ores in this rock. Schorl and lepidolite are 
the onlv minerals which I have discovered. 

Tliis granite resembles that which occurs at Chester, Ches- 
terfield and Norwich, in Massachusetts — and which there 
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coutf^ua many Mods of rare minerals, though the metals are 
ahsent, excepting some exceeding rare ones in minnte qtian* 
tity. . . 



CHAPTER VI. 

4 

Of the Laminated Pyrocrystdline Hoeks-^-^ts Gneiss, Mic^ 
tfnd Taldose Slates and Hornblende. — Ziviestone. 

S$ Jr-t. The' individual rocks which fell under the foregoini^ 
denominations occupy only limited areas. Indeed it is rather 
difticnit to determine, in certain instances, the line of de- 
laarkation between gneiss and granite, as frequently there 
ar« passage beds connecting one with the other. I find pas- 
s*ai?e beds in belts along the Crabtree, near Raleigh ; but they 
are more remarkable near the line of junction with the 
slater, the ancient sediments along the western border of the 
i^ranke. These beds are intei'sected by the road leading 
from Raleigh to Louisburg ; but being quite indistinct, and 
nujrenver quite limited in the area they occupy, I have in- 
chitied them within the bounds of the eastern range of granite. 

It may become necessary, on a farther examination, to 
separate them from the granite. There is no necessity for it 
Tio>v, inasmuch as in an economical point of view they are of 
little importance. 

{$ 45. The most distinct belt of gneiss, and its related rock:^ 
the primary slates, bounds the Salisbury and Greensborough 
granite in Lincoln, Catawba and Iredell counties. The belt 
is narrow, and not only extends through the eastern part of 
the counties just named,' but runs on through Davie and For- 
sythe to Rockingham county. 

Tlie locality where the rock under examination. presents it* 
tyi>ical form, is at Brevard's furnace, on Dutchman's creek. A 
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deep cut exposes, at this place, a rather remarkable condition 
of the rock ; it is in a concretionary condition, the concre- 
tions being npon the largest scale of development. - The rock 
is gray, fine grained, and obscurely jointed. It presents the 
usual character of gneiss in its laminations and passages into 
mica slate and hornblende. In Kockingham county th;e rock 
is more schistose and fine grained, or rather approaches in 
8tmcture and composition talcose slate, and a thin laminated 
kind of hornblende. 

It seems unnecessary to dwell, at greater length upon these 
rocks at this time. They have furnished very few metallic 
veins. They however lie between the granite and the oldest 
sediments ; and as marking a geological as well as ^ geo- 
graphical boundary, their place in the aeries should not pass 
unnoticed. These rocks, however, as they are largely devel- 
oped along the Blue ridge, will reeeive the attention they de- 
serve in the proper place. . • 

§ 46. Li/niestane of this series, — ^Tlie most important rock 
which appears in intimate. connexion with the foregoing, is a 
white granular limestone. The mode in which it should be 
described, or how it should be regarded, is not well settled in 
my own mind at least It» position, at several lol^^lities, i^ 
certainly among the gneiss and mica slate and hornblende 
rocks, and its lamina or beds are nearly parallel with them ;> 
but still it has. many characters which belong only t^ t]ie 
eruptive rocks. 

Bolejack's quarries in Stokes c^nU is the most typical 
form under which it occurs. These q^rries are four miles 
west of Germanton. The rock is white granular, rather 
coarse and firm, is free Irom magnesia, and lies in bcd^i* or 
thick laminated parallel masses, which incline at about 1(^^ 
to the horizon. At Mr. Martin's beds, the limestone incloses 
foreign rocks, as quartz, slate and hornblende ; but the lime 
it furnishes is. good and strong. 
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CHAPTER Vn. 

Of the eldest SedimewU — their Prim4xry Oharaeters or As- 
pect — difficulty of distinguishing them from the true Pri- 
mary or PyroorystaUine Hocks by their lAtholoffisal Char- 
acters^ etc. 

§ 47. A few years only have elapsed since geologists first 
attempted to discover the bottom rocks, their labors having 
been confined to the superior masses to which they were al- 
lured by the innumerable relics of the past, and among which 
they could revel with more pleasure than the antiquarian 
among the ruins of cities. It is difiicult even now, to satisfy 
oneself what the real views of geologists now are of the bot- 
t(H]#rocks ; and it is a question which is still in the mouths of 
some, can they be distinguished and known, seeing they must 
have been subjected t6 many changes from the action of 
forcea which were then powerful and energetic ? 

But notwithstanding the plausibility of such a question, 
there are still grounds for believing that the bottom rocks, or 
the oldest sediments, retain the marks of their origin, if not 
entirely intact, yet, su£Soiently distinct and entire for their 
recognition. This view is founded on the probability, that 
when these rocks began to be laid down upon the sea bottom, 
the earth's crust had become stable, the inner forces had be- 
con^e comparatively quiet, and that their activity did not 
jLj^re^tly exceed in .intensity what is witnessed in our day. 
The time had come when the earth was to be- inhabited; it 
had received its two outer envelopes, water and the atmos* 
phere. These results had come to pass, or had taken place 
in the natural process of thinss — ^were the result of laws 
which govern ZZ placed in aTcondition the earth then 
was. The forces had died out, or had become weakened ; 
and they ceased to be energetic, because the sources of their 
energy were spent K the foregoing is true, it follows, that 
in the course of nature, the partially extinct powers could 
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not be roTived or awakened into life. Locally, they might 
Btill J>e energetic, ^ut their general force was expended, and 
hence too, it would not be ii^ accordance with the general 
condition then exiBting, for forces to act so intensely as to 
change sedkoents into those universal rocks, gn.eiss, mica 
slate and hornblende. 

But to turn to the results of observation. A consistent in* 
terpretation of the phenomena connected with sediments cer- 
tainly old, if not the oldest, prove in this country^ and in Eu- 
rope, that we reach a sedimentary base, or what appears^to 
be such, below which, we have no evidence of still older 
beds. We find that they rest upon those universal rocks, 
gneiss, mica and taloose slate and hornblende, to say. nothing 
of granite as a substratum. The proof of rocks of sedimen- 
tary origin, reaches us from these deep seated beds, below 
which we can find nothing deeper or lower, bearing the char-* 
acter of sediments. The oldest beds are supposed to be asme^ 
but discoveries have proceeded downwards, and masses snp- 
poeed to be destitute of organic remains have been giving . 
them np to the tireless observations of geologists, so that it is 
yet unsafe to declare that the bottom beds are truly azoic. 

The older, deep seated sediments, are sometimes distin- 
guished with difficulty from the true primary series; their 
lithological characters very often belong to the same orden 
We might doubt their being sediments at all,, were it not that 
they are associated with pebbly beds. 

§ 47. The masses which are obscure, are derived from 
those eontammg mica and talc, especiaUy the former, this 
is due to the properties of these minerals, they are never re- 
duced to rounded grains, but retain their form, or are merely 
spUtB ; besides, when subjected to attrition, the size of their 
particles are rarely diminished, and hence, when reformed 
into rock, the characters of the parent rock are reproduced ; 
hence, we find very good nxica and talcose slates among the 
sediments: even in the coal measures, beds are not nnfre- 
quently occuring, which retain a decided primary aspect. 
But the abrasions in the first instance, and forming for the 
first time sedimentary beds, are still more like the original 
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rocks from wMch they were derived ; and hence, it may re- 
quire the most careful observations, in or^er to arrive at the 
conclnsion that they are sediments at all. It is not, then, 
their lithological characters which we seek, for the purpose 
of determining their origin, but the associated beds with 
which they are strictly conformable, which gives us the evi- 
dence in this particular upon which we may rely ; and to repeat 
what has been already intimated, their sedimentary character 
rests mainly upon the occurrence of conformable pebble 
beds ; yet die presence of fossUs may yet come to our aid, 
and confirm their origin assigned to them. 

§ 49. Another source of difficulty, which meets us in the 
determination of the origin of rocks, are changes produced in 
them by proximity to, or by the contapt with, igneous rocks. 
It is, however, real. In many suspicious cases, we have to 
consider what change is incident to that order of forces to 
which rocks were supposed to have been subjected. In l^e 
case of heat, we know that a rock must become indurated, 
according to the degree to which it has been exposed. Sand- 
stone and sandy slate may become sonorous or ringing, like 
a well-'baked brick — ^and still more so, when clay slates have 
been subjected to a strong heat, but short of fusion ; the 
sound will be more like the ringing of cast-iron. No dat^ 
or sandstones ever emit a clear ringing sound when struck, 
unless they have been heated. The texture in. those cases 
may be only slightly changed — ^it is always short of vitrifica- 
tion. This may seem at variance with certain varieties of 
quartz, which are apparently vitrified from heat^-40' flint, 
homstone, and quartz beds, in the granular quartz rock. 
The apparent vitrification is due to a chemical combination 
of the particles, or to a cause independent of, and distinct 
from, heat., 

§ 50. In Korth-Carollna, we have to deal with rocks of an 
obscure origin and character ; and hence, I have dwelt upon 
principles which appear to fiow from the facts we meet with 
in its geology. The first questions which a geologist would 
ask respecting these obscure rocks would be, to what period 
do they belong, and to what series iji this country are they 
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related f These are tlie qnestions which I pnt to myself, 
(and which have been often repeated,) at the beginning of 
the survey. Do they harmonize with the rocks of a known 
epoch in onr country ? For we want to bring, if possible, 
every seriee into correlation with some other series, both as 
physical groups and in their organic contents. Such a cor- 
rellation wonld establish the identy of their epoch. The law 
or role is, that agreement in these* respects, constitutes agree- 
ment in the most essential characters. I shall treat of the 
characteristics of these ancient rocks of North-Carolina, and 
8how their correlations, in the next chapter. 



CHAPTER Vm. 

jHU Socks referred tOy 04 hdonging to the oldest known Sedir 
mentSy belong in part to the Midland Ooimties. They are 
SlaU ajid Quartzitee mainly ^ and their Sedimentary Origin 
is based mainly tipon oonformcMe Pebbly Beds. They are 
found to be related to Rocks which are known in the Norths 
and which there constitute the Taconic System. 

§ 51. The formations of the midland counties which occu- 
py the largest extent of surface, are slates and silicious rocks 
which have been called quartzites. It is a formation which 
was described as long ago as 1824r-'7, by Professors Olmsted 
and Mitchell, both of whom fdlly underetood its importance. 

The slates are variable in color and composition. They 
are minendogically clay, chloritic and talcose slates, taking 
silica into their composition, at times, and even passing into 
fine grits or honestones, but still variable in coarseness. In 
the order in which they lie, die talcose slates and quartzites 
are the inferior rocks, though quartzites occur also In the 
condition of chert, flint or homstone, in all the series. 
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§ 52. But the foregoing elates, with their associates, stand* 
ing by themselves, though they might be regarded as sedi- 
ments, yet, the proof thereof would be wanting, and geolo- 
gists might consistently differ as to their origin. Bat it for- 
tunately happens, that after dilligent search, numerous beds 
containing rounded pebbles were discovered ; and hence it 
follows, that their origin is established. They must have 
been formed in the sedimentary period ; and hence, we are 
interested in the farther enquiry respecting the true epoch to 
which they belong ; and therefore the enquiry, can they be 
brought into correllation with other known, formations, whose 
period has been determined, is a question too important to 
* be passed over. 

§ 53. Taking the principles which have been laid down 
for our guide, we may first try or compare them with sev^al 
systems or series of the palaeozoic division, and see how their 
correllation will then stand. 1. The carboniferous. With 
this system it is scarcely necessary to compare these rocks at 
all. The fossils and the formations are so well known and so 
well defined, thkt the analogies, even, are very remote. Ko 
one would admit that the resemblances between the slates of 
the two series can bring them into correllation; and be- 
sides, the carboniferous slates always contain coal plants, of 
which there is not the remotest semblance in those of Korth- 
Carolina. 

The series beneath the carboniferous, the devonian, is made 
up of slates, limestones and olive sandstones, in which there 
are either bands of fossils, or, as in the cases of limestones, 
they are highly charged with very conspicuous ones, which 
Could not escape the notice of the most careless geologist. 
The North-Carolina dates and quartzites have no nearer rela- 
tion to the devonian than to the carboniferous. 

The Silurian system is divided into upper and lower; the 
upper is rich in limestones, shaty limestones and slates, all of 
which are rich in peculiar fossils. There are no beds in 
Korth Carolina which have even a remote resemblance to 
this division of the silurian system. The lower division, 
however, requires a very careftQ comparison with the rocks 
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of fliis State; besides, there are geologists who assume that 
the North-Carolina series are lower silurian disguised by the 
action of heat or metamorphism. 

The lower division is composed of sandstone, limestone, 
slate, shale and gray sandstones. I have mentioned the rocks 
in the ascending order. Mineralogically, the sandstone is not 
unlike some beds of sandstone in North-Carolina. The lime- 
stones, which succeed and repose upon the sandstone in the 
Silurian system, are rich in conspicuous fossils, belonging to 
the several orders of animals. In North-Carolina, there are 
no fossils, and the relation of the limestones which occur, are 
unlike those of the silurian system. The upper beds of low- 
er silurian are also highly fossiliferous, and of peculiar kinds ; 
and as they neither occur in them, and as the sandstones and 
shalee appear to have no existence in the slate, it seems too 
great an assumption to regard the North-Carolina slates and 
quartzites as lower silurian. * 

An older system of slates, quartz! tes and limestones, etc., 
lie beneath the silurian system, which at one time were rank- 
ed with the primary rocks, are now well known at the north 
as sediments ; and though several distinguished geologists re- 
^:ard them as lower silurian, still the grounds of that belief are 
too slender for general acceptation ; and since they are be- 
neadi the silurian, they cannot, consistently, form a part of 
the system. These infra silurian rocks, occupy the western 
slopes of the Green mountain range, they repose directly up- 
on the primary series, and continue for more than twelve 
hundred miles in this country in one continued belt. No 
sediments of an older date intervene in all this distance be- 
tween them and the primary referred to. 

In these ancient infra silurian sediments, I think we can 
recognize those of the slate system of North Carolina. 

1. In position they appear to agree ; and though they are 
not overlaid by the silurian on the east side of the Blue 
Ridge, yet we may see the same conformity with certain 
talcose slates beneath, as at the north. The quartz rock of 
Montgomery, Orange and Randolph counties, gives us the 
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base from which may be traced tlie pl-oteiform beds, whicli 
make np what we may. here call the slate system. 

2. The great paucity of fossils, and problibly absence of all 
traces of organization in the lowest talcose slate, makes the 
correlation of the rocks in the two sections of our conntrv 
quite evident. 

3. The chloritic and aluminous slates, with their veins nt 
jnilky quartz, are also alike in each district. 

4. The passage of slates into quartzite, homstone and fine 
grits, are also alike in kind ; but in North-Carolina the fine 
gi'its and homstones are more common. 

6. Tlie quartz rock is identically the same both at the north 
and south. 

When, therefore, tliere are so many points of agreement, 
' and so few of disagreement, it appears to mje the rocks of the 
two sections should be regarded as the same ; or, in other 
words, as belonging to one and the same system. 

§ 54. This system has been named the taoonic system, 
from a range of mountains lying in Berkshire county, Massa- 
chusetts, just west of the Hoosic mountain range, or Green 
mountains. It is here, that tdie rocks of the system, in part, 
are so well exhibited ; thougli the western flanks of the GreeT^ 
mountain, in their whole length, belong to the series. 

Were it not* that tlie rocks under consideration in I^ortli- 
Carolina can be referred to a series already known, described 
and named, I should confer upon them some other title. But 
as it is, it is in accordance with tlie present rule of geologists 
to extend a given name to all the rocks of tliat epoch, how- 
ever widely they may be separated. Thus we may recognize 
and adopt the name siinrian, though the country of the an- 
cient Silures formed only a part of Wales, England. West 
of the Blue Eidge we have the evidence of continuity. The 
taconic system which flanks the Green mountain, extends 
southwards to the Warm Springs of Buncombe county. On 
the east side, the system, traced in the direction of its strike, 
extends into Virginia and Maryland. We see no more of it 
till we reach Ehode Island. Whether it is discontinued, or is 
overlaid and concealed by tertiary, is not patisfactorily de- 
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termined.' I deem it unnecessary to dwell upon this subject. 
It became necessary to state those facts which bear upon the 
question respecting the period to which these sediments be- 
long, and to make such comparisons of them with formations 
at a distance, and whose period had been determined as one 
calculated to establish a correllation with them. Whether 
an exact identity is established or not may not appear per* 
tectly satisfactory, yet'I think there can be but one opinion 
respecting them, viz., that they are among the oldest sedi- 
ments of this country, and may be regarded as the bottom 
r»>cks. 



CHAPTER IX. 

77i*^ Explanation of the term System.-^-The Determination of 
iSysttJOS did not take place in the order of their Age. — The 
Results which have been obtained by the Determination of 
their Order. — Sj^cies few in the. Oldest Rocks. — Lithologi' 
f'fU Character of the Sediments in North-Carolina. 

i 55. The term system denotes a series of rocks which are 
linked together by their natural history characters. The ani- 
mals and plants of the series are confined to tliem ; they nei- 
ther occur above nor below. This is what I mean by natural 
history characters. The ruld stated, like other rules, is not 
absolute nor stringent. It allows a few speeies to pass be- 
yond the limits prescribed, but limits them as a whole ; it re- 
quires that it should be true, in the same country especially. 
At wide distances, however, for example the silurian of Eng- 
land and America, the species maybe more variable : and 
the identity niay be replaced by analogous species in part. 
While some are identical, others may occur which are analo- 
gous only with those at wide distances from each other. Tlie 
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series, however, should occupy the same, or nearly the oame 
geological horizon, or occur in tlie same relations. No one 
species which lived in the beginning of a period necessarily 
lived through it ; they often occupy a given part, or are con- 
fined to the base — the middle or superior part. In the same 
series at a distance, a given species which occupies tlie bot- 
tom of a system, may appear later in the same system at a 
distance. 

§ 56. The determination of systems was not made in the 
order of their age. Geologists did not iirst determine the 
bottom rocks; for example, the carboniferous system was 
made out long before the devonian or silurian ; and the bot- 
tom rocks ' are really the last which have been made out. 
The plainest and easiest cases were first made out and distin- 
guisbed ; but each determination opened the way for subse- 
quent successful labor in another series. The order in which 
the work seems to . have progressed was in the descending 
order. 

§ 67. The results which have been brought to light by the 
determination of systems and the relations they occupy, are 
interesting and even important in an economical point of 
view. As it regards the order of creation^ it is found that 
. those of the lowest rank only belong to the .oldest, while 
those of the highest rank are found only in the newest * Ta- 
king the whole series together, progress from the low to the 
high is clearly established. We may expect to find, then, in 
the bottom rocks of Korth-Carolina, only the lowest forms of 
organization. 

There is not only the foregoing facts to be noticed, but it 
should be mentioned also, that we can expect to find only a 
few species. TUe species in the early stages of life were lim- 
ited ; the individuals may have been numerous. Species are 
' multiphed in the later stages. These are general facts w^hich 
have been determined by geologists. 

§ 58. Lithclogical Characters. — I have already spoken of 
the difficulty which I experienced in determining the facts 
respecting Uie origin of the slates and certain rocks associat- 
ed with them. At fir^t, it seemed that they should be group- 
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ed with the oldest laminated rocks, the talcose and micK slates 
of the primacy series. I found, however, many beds among 
them which looked like sediments, were porphyrized and 
iK>mewhat changed, thongh not strictly porphyries. 
^ I fonnd, after mnch search too, beds which were nnequivo- 
caUy pebbly ; and finally, to remove all doubt, X was fortu- 
nate in discovering that the porphyrized beds also frequently 
contained pebbles; proving most conclusively that they are 
sediments which were partially altered. T am disposed, from 
these facts, to place all the rocks i\ot decidedly igneous, or 
all which are stratified, with the sediments. It is generally 
easy to distinguish the porphyritic greenstones from the por- 
phyrized beds as they occur in the formations- of North-Caro- 
lina. When, however, I had satisfied myself of the fact, that. 
theae rocks were changed, as I have stated, the most serious 
difficulties in the way of their determination were removed. 
I state the foregoing, for the purpose of showing that I have 
not been .hasty in locating these singular formations. It is 
not, however, the first time that the clay slates of North- 
Carolina have been described as sediments. Profs. Olmsted 
and Mitchell took the same view of them, although they did 
not deem it necessary to state the grounds on which they* 
based their opinions. But I have carried the doctrine fiu*- 
ther, and place among the sediments the dark bluish green 
slates ; those; for example, of gold and silver liills, and the 
slates wluch contain the iron ore beds near Smithfield, John- 
ston county — ^as well as those of Chatham and Kandolph 
counties. I ai9 now prepared to say that the slates and the 
associated rocks may be referred to the taconic system ; b^ 
cause their lithological characters and their relations to the 
older rocks below them require it. Assuming, for the mo- 
ment, that they are sediments, we are obliged to look about 
and ascertain their relations to other masses ; and finding that 
the members of the slate series resemble certain slates at the 
north, those for example of Berkshire county, Massachusetts, 
and that they, too, hold similar relations, it follows tliat the 
farmer are the equivalent of the laUer. In each district, that 
of Berkshire, Massachusetts, and the midland counties of 
North-Carolina, the same talcose aggregates, with interbeded 
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graaalar quartz, limestone, etc., form parallel series. So al- 
so, the clay slates, beds of chert, brecciated conglomerates, 
belong to each respectively. In certain places too, the asso- 
ciated minerals are alike, as the talcs, tremoUte, homstone, 
femiginoQs, quartz, manganese, etc. The granular quarts of. 
Xorth-Carolina is undistinguishable from that of Berkshire, 
Massachusetts; examples occur at Cotton Stone mountain, 
near Troy, Montgomery county; HiUsborough, in Orange; 
near King's mountain, in Oaston, and in Lincoln and Ca- 
tawba counties; also in "Wake county. In Xorth-Carolina, 
these rocks having been derived from sienitic granites, and 
having also been changed more than those at the north, ap- 
pear sometimes quite differently ; and in certain cases it i^ 
even difficult to recognize them. 

§ 59. The basis upon which their recognition rests, is main- 
ly tlieir lithological characters, and the relations in whicli 
they are placed to the older rocks, and those which they sub- 
tam to each other. We cannot avail ourselves of the evi- 
dence which superimposed rocks might give us. It is true, 
that rocks belonging to other systems repose upon them, but 
they do not belong to a system which immediately succeeds 
In the order of time, as tlie silurian ; they belong to the per- 
mian or new red systems, which are newer than the carbo- 
niferous. I have no doubt all we'll informed geologists will 
unite with me in placing these rocks at the base of the sedi- 
ments, and yet it is not safe to inter that the question of age 
is entirely settled ; for it is not known what may turn up in 
the future, or what change may be required by subsequent 
discoveries. 

Fossils exist in a part of the northern series belonging to 
the taconic system, and I have, the last year, discovered fos- 
sils also in the lower series in North-CaroUna. But this dis* 
covery does not require a change of opinion respecting the 
age of these rocks ; it cannot change their relations; it is on- 
ly extending the boundaries of life beyond what had been 
previously determined. This is to be expected ; and it indi- 
cated that the field of discovery has not been fully explored, 
and that we may hope more light may yet be shed upon the 
earliei^ inhabitants of the globe. 
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CHAPTER X. 

Members of the Tacanic System — Dwuion into wpper, and 
lower — Minerals give Cha/raeter to the Hook they form, in 
certain cases-^Mica a/nd Taicose Slates — Agdlmatolite — 
Quartz and Us assooiaies — FossHsj etc. 

§ 60. Having stated the reasons at length, for placing the 
slate and its associated rocks in the taconic system, I proceed 
to describe the individual members of the series. In the 
first place, however, I propose to divide them into lower and 
npper series.. This division is clearly indicated in the nor- 
thern equivalents, but this distinction is. less obvious in ^orth- 
Carolina. The lower series will contain the talcose slates, 
white and brown sandstone, or quartz, which is frequently 
vitrified or cherty, and the granular limestone and associated 
slates. 

The npper will contain the green clay slates novaculite, 
the argillaceous, and sometimes chloritic sandstones or grits, 
and the breciated conglomerates. 

< 

1st Tiil<x>9€ Slates. — The composition of these slates does not differ materi- 
allj from those vrhich belong to the primary series. Thej are made up of talc and 
fine grains of quarts, the talc greatly predominating; this is the rule, but exceptioaa 
(vccor where quartz predominates, when the rock becomes a friable sandstone. The 
color and lustre are silvery when chlorite is absent, bluish green when present 

A peculiarity which may be recorded as confined to this rock, is its wrinkled or 
corrugated lamina This variety is always bright and silvery, and is, hence, the far- 
thest removed from the common earthy texture which sediments exhibit. 

The talcose slates may be regarded as the bottom rodki?, 
the oldest sediments which we can recognize, and in which, 
probably, no organic remains will be found. They preserve 
the a^ct of the parent rock. This may be easily accounted 
for; talc is a foliated mineral, and when it is abraded does 
not become firm and granular like a particle of quartz, lime- 
stone, or even argillite, and as it does not decompose readily, 
it is^fiimply divided or split, and retains its properties. When, 
therefore, a rock is reformed from talcose slate, a mass is re- 

4 
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prodaced similar tb the parent rock 'which famished the ma- 
teriaL So a mica slate refu^daoes a mipa slate, as it merely' 
splits, and hence preserves all its characters as a mineral, and 
transmits them to the rock which it forms. 

In each ease the only difference which can be detected is 
the finer grain of the regenerated rock. It is next to impos- 
sible to pulverize or granulate in a mortar mica or talc ; ea- 
peeially the former. We see, then, why these sediments, de- 
rived from the primary talcose slates, must necessarily re^ 
semble them, though they have 'been, as it were, pulverized, 
and the particles re-united. Illustrations of the fact may be 
observed in the schists of the coal series. So perfect are 
these imitations In the undisputed sediments, that were the 
specimens seen only in a cabinet, they would be referred to 
the primary series ; and if they recur in the coal series, it is 
by no means strange that they are common to the oldest 
known sediments. 

In order to distinguish the sedimentary schists from the 
primary, we may avail ourselves of the presence of the asso- 
ciated rocks in each case. Thus in the sediments the associ- 
ated rocks are fine talcose slates, quartz, and conglomerates 
somewhere in the series. In the primary, rather coarse tal- 
cose slate, with mica slate, hornblende and pk^iss / without 
conglomerates or pebble beds ; it is true, homblendish, trap 
may occur among the former, especially where limestone is a 
member. Its presence makes the question more difficult to 
solve, where pebbly beds are absent. 

Many geologists take a different view of these rocks, and 
of the phenomina under consideration. They apply the term 
m^fnTrphio^ which means altered rochs. But I believe I 
have presented the simplest and plainest view of the subject. 
It is unnecessary to encumber the explanation by assump- 
tions, when we can give a consistent reason for the pfanome- 
na in question. 

§ 61. Quartz racks, whiie or brown and gray eanditonea. — 
The associated rock of the talcose slates is a quartz rock which 
oecuiB under a great variety of colors and conditions. *" 



HraTH-OABOLDTA OBOLOOIOAL SUSTST. 51 

The foBowing varieties liave been observed in Kortii- 
Carolina: 

1. A, fiD« grained coherent qnarti— Montgomery and Orange ooimtSes. 
% A, fine grained friable quarts, which maj be crashed in the hand ; when tolera- 
bly fina, ilia a good flra irtone— Lincoln oooi^tj. 

5. A, Sim grained micaceooa and talooae quarts; the texture ia tolerably firm, aoxf 
as it iplita well, it makes a fine fira stone— Graphite Locality, Wake county ; also 
Lineola eonnty. 

^ ViftriSad quarti, or chert— Montgomery, Lincoln, Orange. Davidaon and Raa- 
dolfli countiea. 

a. Green blue Tarieties. 

— h, Agatised. 

5b A oberty and apparently porphyrised quarts, which containa fekpn, which de- 
cnanposfMi and leaTea a rough poroua mass similar to tk buirhatone— Montgomery 
county. 

6. Pebbly and aami*breeiated quarts— Montgomery county. 

7. Commoa brown quarts of Tarious colors — Orange county. 

This rock is readily recognized, first, bj noting its position, 
and second, by its mineralbgical characters. It is associated 
with the primary looking talcose slates. It is repeated two, 
or three times, the masses being separated from each other 
by the talcoee slates. 

It frequently contains beds of pebbles. But its most in- 
teresting feature appears in its passage into homstone, chert, 
of the English, or flint of the American miners. The term 
flint, however, is applied to many varieties of quartz ; thus, 
smoky and milky quartz, as well as the compact cherty vari- 
eties, are called flint. The vitrified quartz 'or chert, cannot 
be regarded as always an igneous product, but rathet as a 
deposit of silica from chemical solution. It is true the solu- 
tion may have had an elevated temperature at the time the 
supposed solution was made ; but, facts do not seem to sus- 
tain the opinion that after the silica or sand, it miay be one or 
the other, was deposited, it was Subjected to a heat sufficient 
to vitrify it. The granular unvitrified quartz, the sandstones 
proper, is usually found at the bottom ; wliile the superior 
are more or less vitrified, sometimes losing mA'ely their gran- 
ular stmctore ; in others, the mass has become perfectly vit- 
rified. 

An intermediate variety, an argillaceous homstone, has a 
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wide range in North-Carolina. It is known in some parts of 
the State as a mowitain slate^ thongh its slaty characters are 
poorly preserved. It does not necessarily occor npon the 
mountains, as its name seems to imply. Its name was sug- 
gested by the curious shape of the outcropping mass, which 
rises up like a military hat, forming a sharp arched summit, 
and a long narrow base. Tliese are sometimes eight feet 
high, and they are frequently so numerous that the fields can- 
not be cultivated. It is next to impossible to break them 
down ; they are the toughest of all rocks. The Three Hat 
mountain, in Davidson county, is nearly covered with them. 
But these cherty rocks do not belong to the lower division of 
this series exclusively. It is found in all parts of the series. 
It is more abundant south, than in the parallel series at the 
north. The cherty beds belong both to the lower and upper 
taconic rocks, and it is interesting to find that they are by no 
means local. In Washington county, New York, there is a 
continuous bed of black chert more than a hundred feet 
thick. It is still more abundant near Troy, Montgomery 
county. It is also common on the north shore of Lake Huron. 

Burrhstone, — ^Tlie cherty variety is frequently porphyritic. 
Tlie felspar imbedded in the mass decomposes, leaving the 
rock in a rough vesicular state. If fine, it resembles tlie 
burrhstone of Paris ; and as it is exceedingly toiigh and hard, 
it seems as if it was well adapted for grinding grains, or 
might be used for mill-stones. It is very extensive in beds 
as well as in detached masses, and may be raised cheaply. 
Its toughness and hardness combined, indicates that it will 
require well tempered tools for working it. Montgome^^ 
county can famish enough to supply the entire country. 

§ 62. AgaJ'tnaiolite — The V^ite Slates^ or as vmially re- 
garded as a Soapstone — Steatite^ etc^-A. rock, which* occurs 
in extensive beds, and known in the localities where it iti 
found as a soapsi^ne^ can by no means be placed properly with 
the magnesian minerals. It is truly the figure stone of the 
Chinese, and is known to mineralogists under the name of 
agalmatolite. This mineral had never been observed in this 
country, or had not been recognised until I made the deter- 
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mination last year. The first beds which I examined are at 
Hancock's mills, on Deep river. I have subsequently found 
it in fine white beds near Troy, Montgomery county. It is 
white, slaty, or compact translucent, and has the common 
soapy feel of the soapstones, and resembles it so closely to 
the eye and feel, that it would pass in any market for this 
rock. It has, however, a finer texture, and is somewhat 
harder ; but it may be scratched by the nail, so that it ranks 
with softest of minerals : it scratches talc, and is not itself 
scratched by it ; it is infusible before the blowpipe, and with 
nitrate of cobalt gives an intensely blue colored enaiiiel, 
proving thereby the presence of alumina in place of magnesia. 
§ 63. Agalmatolite and steatite or soapstone, have the 
following compositions : 
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The beds of Agalmatolite are frequently snow white, as at 
IIancock*8 mills they are also greenish or yellowish white, 
usually with a very close grain and uneven fracture, and dif- 
ficult to break, or tough. They are white and greenish white 
near Troy. At Hancock's, certain beds are filled with im- 
perfect crystals of magnetic iron. 

The rock does not split readily with gunpowder; when 
quahned in this mode, as at Uancock's, it brealcs out in ill- 
shapen shattered masses. Hence it should be cut out with a 
sharp pick, or an edged instrument of a suitable form. This 
mineral no doubt takes the place of steatite in the tacojiic 
system. Although not a soapstone, yet it is adapted and 
may be applied to the same uses, and it seems to fulfil all the . 
porpoees of this rock — ^as a lining for stoves, chimney backs, 
mantel pieces, etc. It is not adapted to the business of adul- 
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terating paints, as it becomes, when mixed with oil, tranghi- 
cent and greenish. It is a good substitute for chalk as a cos- 
metic, its powder being perfectly white and soft. 

The agalmatolite, near Hancock's mills, and sometimes 
called Womack's soapsone, is associated with the following 
layers, enumerating them from beneath and upwards : 



1. Maaure green slates. 8. Thin bedded gr*n slstes. 8. Saodf skies or ifDsilz 
4. Thin bedded green slate. 5. Quartxite. 6. Ferniginous porphjnj, or iron 
brsoeia. Y. Agalmatolite bods. 8. The same, with dissemated magnetic iron. 
9. AgalmaioUte in whito masaiTe bads, between Are and six fanndred feet thick. 

The section embraces a series extending about half a mile. 
It appears that the agalmatolite belongs to the series very 
near the base of the system, coming in very near the quarts. 
It occurs in this pbsition in Montgomery county. 

This rock, on being heated to redness preserves its hard- 
ness, whitens, and scarcely exfoliates when its cleavage planes 
are exposed directly to the fire. So far as my experiments 
go, it is as refractory in the fire as soapstone. When ite 
edges are placed to the fire, it is a perfect fire-stone. Its 
proportions indicate that it may be a valuable jnaterial for 
porcelain, composed as it is of silex and aluminal^, and pro- 
vided it is free from iron and manganese. 

§ 64. Limeetone. — ^The discoveiy of limestone in North- 
Carolina has been one of the great desideratums of the sur- 
vey. Its apparent absence from this series could not be ac- 
counted for very satisfactorily, because it is elsewhere present 
with very few exceptions. It will, however, turn out, I now 
believe, to be present in its true position, though far less 
prominent than it usually is. For example, I have discov. 
ered traces of it on a line extending from near the west b<Hr- 
der of Montgomery county, towards Ashborough, in Ban- 
dolph county. . The belt which I suppose may exist has come 
to light very recently.* As this rock occupies the lowest 



* The limestone which was said to oocnr near Asheboroogh, is a sospstone ; hot 
this bolt is npon the range in which it sbonld oeenr. 
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▼allejiB, and aa tlie debris of Ihe rocks remain in place, tibe 
difficulty of finding it will be understood. 

Hie limestone of King's mountain is dark and slaty at the 
place which came nnder my own observation. In Lincoln 
connty and .Catawba it is white, fine and even grained, and 
fit, provided large blocks can be obtained, for statuary. The 
King's mountain and Lincoln belt belong to the same series ; 
but whether the Germanton limestone at Bolejack's belongs 
to it, I have not yet been able to determine. It is on or very 
nearly upon the same range, but I believe, from the informa* 
tion I have, that it is a laminated limestone, associated with 
gneiss and mica slate, and hence belongs to anolher series. 

The position of the limestone is variable. It sometimes 
rests upon one of the beds of quactz, though a bed of slate 
frequently lies between them. Slate resembling that associ- 
ated with quartz is never absent. Talc and tremolite are 
usually present ; the former always. 

The foregoing rocks make up the lower series of the taoon- 
ic system, embracing, 1. Beds of talcose slates ; 2. Quartz 
rocks with their alternating series of talcose slates ; 8. Beds 
of agalmatolite ; 4. Limestone with its interlaminated slates. 

It will be seen that slates are associated with all these rocks ; 

> ■ 

they predominate, and hence the other masses might be re- 
garded as subordinati beds. 

In the slates associated with the limestone we find the tale 
replaced by argillite, and they begin to be purplish apd some- 
titfies firm, and sufficiently fissile to form good roofing slate. 

§ 65. Distribution of the lower ma9ses. — As the rocks are 
now arranged in the State, it is necessary to regard them as 
distributed in four belts. Beginning on the east, in Johnston 
county, I find a belt of quartz and slates traversing a £one 
from K. 25^-80^ E. to S. 26°-30^ W. The quartz which is 
the most prominent member of the series here, crosses the 
road four miles west . of Smithfield. This zone extends to 
Weldon and Gaston. 

The dip is south east. The belt is very much concealed 
by tbe sands of this region, and very limited portions only 
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appear. It seems to take the south east dip, in consequence 

of its relation to the granite which borders it on the west. 

The second, is a belt which traverses Wake county. The 
quartz is a beautiful white or brown friable sandstone. It dips 
north west. It lies immediately above the beds of graphite. 
The third, traverses Montgomery, Bandolph, Orange and 
Granville counties. Pilot and Brogden mountains, Bandolph 
county, the range of hills west and north west of Hillsbo- 
rough, lie in this range. The fourth* belt passes from near 
Sling's mountain, .in Gaston county, running on the line of 
Cleaveland county, passes on to Lincoln county, crosses the 
road about five or six miles east of Lincolnton, in the direc- 
tion of Sherrill's ford. It appears, that beyond the Catawba, 
in the direction indicated, the series is concealed. 

These four belts are founded upon the presence of the 
quartz rock, which will be found upon the ranges indicated. 
It is not always a prominent rock, and it is easy to overlook 
it even at many places where it comes to the surface. These 
belts resemble each other in the arrangement of all the indi- 
vidual rocks ; they are placed relatively alike. In the first 
and fourth belt, there is much less hornstone or flint than in 
the second and third. A question may arise respecting the 
cause which has disconnected and separated the four parallel 
belts belonging to one series and one epoch. It is evident 
that there was in operation a uniformity with respect to the 
agents connected with their formation, and probably also, as 
it regards the source from whence the materials were derived. 

We obtain some light upon these questions, by finding how 
the ranges of the system lie. It appears that the ba^is rock 
of the whole country is granite, which has been described ; 
and an inspection of the topography ot the country favors 
the view, that all these belts lie in troughs. There is, how- 
ever, nothing which is inconsistent with the idea, tliat these 
belts were once connected and continuous ; and that their 
separation has taken place in consequence of changes of level 
effected through a subterranean agency. The eastern belt is 
thrown off so as to dip to the south east ; while the others 
dip to the north west. Between the first and second there is 
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§ 

a belt of granite ; on the east side of it the dip is in one di- 
rection, and on th)B west it is in a directly opposite one. A 
belt of granite *separates also the tiiird and fourth belts of 
the taconic system ; both belts, however, dip steadily to the^ 
north west. 

§ 66. Origin of the mcUericUs composing this heU.-^A.n at- 
tentive examination of the mineral characters of the indi- 
vidual rocks, proves that the materials were mostly derived 
from* the granite already described. 

Particles of felspar are distinguished readily, where th6 
rocks are coarse. In certain beds of .close grained homstone, 
it is evident the rock is not simple, as decomposition shows 
the presence of felspar, although, in a fresh fracture, the rock 
id homogeneous. 

Both the quartz and felspar of the granite are distinguisfha- 
ble in the breciated conglomerates. Another fact sustains 
this view, viz., ^at the materials were derived from the* 
granite and adjacent rocks ; it is the presence of gold in beds, 
which of coui-se must have been commingled with the sedi- 
ments at the titne these rocks were deposited. Tlie gold ex- 
ists mostly in the western belt of granite in the veins belong- 
ing to the hornblende and gneiss of the Blue Kidge. The 
distribution of the gold is, however, unequal. We do not 
discover it in the eastern belt, and it appears that this metal 
has not yet been discovered in the Wake county belt of 
granite, or its associated rocks, gneiss and hornblende. In 
tlie Lincoln and Davidson counties, the belt of the taconic 
eystem, gold is common in the beds of its slates ; showing 
that the materials were derived, most probably, from the pri- 
mary rocks of the neighborhood. 

§ 67. In the foregoing pages, I have scarcely referred to the 
taconic system beyond the Blue Eidge ; and now I speak of 
it, for the purpose of saying, in general terms, that the series 
traverse the western borders of tlie slate ; and is in part rep^ 
resented at the Warm Springs, in Buncombe county, where 
the massive quartz rock presents a most imposing appear- 
ance. The series is composed of the same rocks as upon the 
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eastern side of the Blue Bidge, but on the west, it is developed 
upon a much larger scale. 

These rocks will famish matter for a fatnre commnnica- 
tion. It will appear, therefore, that the taconic system in 
North-Carolina really forms five distinct bands or belts; the 
most important, geologically, is the western one ; thoagh, in 
an economical point of view, those of the midland counties 
are the most important. 

§ 68. It is important to describe, with greater exactitBde, 
the boundaries of the belts of this system of sediments. 
Their concealment by soil and sands and border rocks, ren- 
ders this a difficult if not an impossible task. Thus the east- 
em belt, an outcrop of which appears four miles west of 
Smithfleld, is never elevated into high ridges or hills;' itJs 
generally concealed. Its slates crop out in> small and distant 
patches. Thus, low ridges of the slates appear near the 
Roanoke at Gi»ton ; also at Halifax. In crossing the eoun- 
try from Weldon through Enfield to Belford, tliey frequently 
appear. This rout crosses the belt obliquely. We know that 
Belford is the western limit. On the east the series is ex- 
posed in part at Boon Hill, and occasionally appears on the 
route to Waynesborough from Smithfield. Enough is exhib- 
ited to prove the existence of this series in this part of the 
State. The Wake county belt is exposed over larger areas 
than the first. It skirts the sandstone of the^coal series from 
Kichmond to Granville county. It lies between the granite 
on the east, and the sandstone on the west ; the latter is evi- 
dently in a trough of the slates, and both sandstones and 
slates in a trough of the granite. On the weist it dips be- 
neath the sandstone referred to, and emerges from beneath 
it on an irregular line, running nprth east and south west. 
The quartz and lower slates of ibis belt pass three miles west 
of Baleigh. The eastern edge will be found within three 
hundred feet of Ike graphite deposits. A wide belt of this 
series is concealed beneath the sandstone. The upper mem- 
bers emerge from beneath, towards Pittsborough. 

The lower members of the third belt may be traced aeroes 
the State. Beginning in Montgomery county, near Troy, 
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the quartz and accompaojing slates pass in the neighborhood 
of Fsanklinsville, Hillsborongh, Red mountain, and across the 
nordi west comer of Granville county ; near and on the east 
of Gillis' copper mine, where the slate congloooierates, it is 
one hundred and fifty feet thick. South westward from Troy 
the formation is again concealed by sandstone and sands.. 
The dip is north west, and the upper members of the system. 
make a strong show at the Narrows of the Yadkin and fiye 
miles above at Milledgeville. The upper members are re- 
peated near Gold Hill. Granite becomes the prevailing rock 
in this direction. The Gold Hill breccias which crop out east 
of the Troutman mine or vein, well known in the vicinity, 
p aoBOo onward to Brinckel's Ferry. These singular breccias 
pnnue the route to the Three Hat mountain in Davidson 
county, where the high range of these coarse rocks disappear. 
The third belt is wider than the second ; its area is, however, 
made up of both the second and third belts. 

The fourth belt passing from the vicinity of King's mountain 
through parts of Gaston and Lincoln counties, has been al* 
ready traced out. It passes along the iron ore bands, which 
accompany the belt just to the eadt of it. This belt occupies 
less breadth than eidier of the preceding. It seems to be a 
spar of rocks which come from a much wider belt In South- 
Carolina, and the inferences derived from the most important 
fiictB indicate its discontinuance near the Catawba, in the vi- 
cinity of Sherrill's ford. 

The geographical distribution, as given in the foregoing 
pages, applies only to the great body of these rocks. We 
often meet stripes of the slates perfectly separated from the 
main body of the belts described in the granite. Thus two 
miles east of Salisbury there is a belt of slate, about a mile- 
and-a-half wide, crossing the road leading to Gt>ld Hill ; so, 
near Roxborough, in Person county, there are two narrow 
belts lying in tiie granite, one on the east, and another on 
the west side of the town. 
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CHAPTER XL 

Fossils of the Imoer Taconic Series, 

§ 69. A few years only have passed since geologists have 
turned their attention to the bottom rocks, with the view of 
determining the beds of rocks or the horizon where organic 
remains first appeared ; or, if we follow the rocks from the 
upper to the lower beds, where they disappear. It has been 
supposed that these fossils would possess more interest^than 
those of subsequent periods, on the ground alone that they 
were the first creations ; and hence, bear more directly on 
the solution of questions relative to progress, which may be 
observed running through the entire series of fossils of the 
sediments from the oldest to the newest. Having before 
them the extremes as well as the middle term, the compari- 
son would 'be more exact and satisfactory. All this is no 
doubt tnie, and it is believed that the first created beinirs 
will possess not only an interest for the geologist, but for all 
who feel any interest in subjects of this kind. 

§ 70. It is now a settled point, that the palaeozoic base, or 
the horizon where fossils first appear, is not in the silurian 
system. But, as I have already remarked, the progress of 
determination of systems has been in the descending order; 
so, it would seem the discoveries of fossils have been in tlie 
same direction ; that is, new discoveries are being made in 
the oldest rocks where fossils were not previously suspected. 
Discoveries of this kind must of course terminate with tlie 
sediments ; and as there can remain scarcely a doubt of our 
having reached the sedimentary base, so we must find in 
these lower masses the palaeozoic base also. 

The discoveries which I have made during the last year are 
in accordance with the foregoing observations. I had sup- 
posed that the palaeozoic base was in the upper taconic rocks : 
but Ijfound in the sandstone ana cherty beds at Troy, Mont- 
gomery county, two or three species of fossils, which were 
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not only unknown as organic remains, but were in rocks not 
before suspected of containing fossils at all. These fossils lie- 
long to the class of zoophites, tlie lowest organization in the 
animal kingdom. 

In Massachusetts, the lower taconic rocks have been exam- 
ined with considerable care, but no discoveries of this kind 
have as yet been made. Such a result may appear to con- 
flict with what has been laid down respecting the character- 
istics of systems ; or that there has been an error committed 
in the determination of the rock in which these fossils occur. 
That I may throw all the light possible upon this question, I 
shall give the following descriptive section of the rocks and. 
beds in which I found thenu The enumeration is in the as- 
cending order : ^ 

1. TaJcoM slates, passing into stlicioas slates, and which are' often obscurely bree- 
ciated. Thickness undetermined. 

2 Breociated conglomerates, three hundred to ibur hundred feet thick, and some- 
times porphyrized. 

S. Slatj breccia, associated with homstone. 

4. OraDular quartz, sometimes ritreous, and filled with fossils and silicious concre- 
tions of the siie of almonds; two to three hundred feet thick. 

5. Slatj quartzite, with a Tery few fossils, about fifty feet thick. 

6. Slate without fossils; forty feet thick. t 

7. White quartz, more or lees Titrified, filled with fossils and concretions; seren 
to eight hundred feet thick. 

8. Jointed granular quartz, with otily a few fossils. - 

9. Vitrified quartz, without fossils; thirty feet thick. 

10. Granular quartz, no fossils, and thickness rery great,, but not determined. 

It will be observed that the fossils extend through about one 
thousand feet of rock, some beds of which consist almost en- 
tirelv of them, and intermixed with silicious concretions which 
are almond shaped, and which frequently contain the fossil. 
I suspect that tlie silicious concretion may have been formed 
in consequence of some organic body, as it is obscurely struc- 
tural, but I have attributed it to crystallization, or to a, mo- 
lecular force. ^ 

The fossils are corals of a lenticular form, varying in size 
from a small pea to two inches in diameter. 
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Figures 3 and 4 and 5 have the form of the smallest Its 
generic character is contained in the following : 

Form lenticular and circular, and similar to a fiattish dou- 
ble cone applied base to base ; surfaces grooved and grooves 
somewhat irregular, but extending from near apex to the cir- 
cumference or edge ; apex of the •inferior side, excavated or 
provided with a small roundish cavity, with a smooth inside, 
or sometimes marked by light ridges, which may be acci- 
dental ; opposite side supplied with a small rounded knob, 
from the base of which the radiating grooves begin. 

The name which I propose for this new genus is Paksairth 
chia; old messenger. The specific name, minor ^ will be appro- 
priate, as this is one of the constant lesser form^ of the fossiL 
The name in fuU, therefore, stands PdUBotrochis minor. Fi- 
gures 3, 4, 6, exhibit it in a different position and condition. 

Figures 5 and 6. This large variety, or as I believe spe- 
cies, differs from the foregoing in the absence of the roundish 
apical depression of the lower side, and the knob of the op- 
posite side ; both species appear to terminate in obtuse points. 
At first, I supposed these forms may have been the results of 
age, but as they are constant, or apppear to.be, I am now in- 
inclined to beheve it specific, I propose the name Palosotro- 
chis major. 
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Continued search for 
other kinds of fossils have 
resulted thus far onlj in 
obtaining one or two spe- 
cimeus of an obscnre Bry- 
ozoon, and a fragment of 
something obacnrely or- 
ganized ; but do much so 
that its determination is 
out of the question. The 
latter may hare been a 
fhcoid, as it appears i%)re 
like B vegetable than an 
am'ihal structnre.- 

For the reasons which' 
have been already assign- 
ed, these fossils possess an - 
unusual interest;' an in- 
terest which arises* from 
their age. If my deter- 
minatioD can be relied 
upon, they are the oldest 
representatives of the aui- 
mal kingdom upon the globe, the first of those low grades of 
life which were created. 

litis fossil is a silicions coralline, and not siliciotra from pet- 
ribction. It seems never to have had a calcareous skeleton 
like most corallines; but, during its existence, to have beeti 
entirely composed of the former substance. The animal was 
gemmiferous — the germs being sometimes cast off, in which 
case new and independent individuals were produced ; on 
others, the germs adhered to the parent These start from 
the circular edge at the base of the cones ; their growth pro^. 
duced a change of form which is illustrated in figures S and 5. 
Tliese fossils also occur in the variety of quartz or qnartzita 
which I have described as a burrhetone, and which is often 
porphyrized. 
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One of the most interesting facts connected with one of the 
localities of this fossil is, the rock itself is auriferous, Grold 
has been obtained in large amounts from the fossiliferous 
beds themselves. Over one hundred thousand dollars having 
been obtained by washing the debris of this rock. This sub- 
ject will come up again. 

The pateotrochis is found at Troy, Montgomery county ; 
at Zion, about twelve miles south west from Troy, where the 
fossils occur in the greatest profusion. It has also been no- 
ticed on the road from Troy to JBirney's bridge. 

It is evident from the foregoing, that the beds which con- 
tain the fossils are repeated, that uplifts or fractures of the 
straA occur, by which the fossilferous strata are thus widely 
separated. 

The geological position of this most ancient fossil is deter- 
mined from the relative position of the quart^ite to the infe- 
rior talcose slates. Some of the interlaminated slates are 
known under the name of soapstone ; it is the agalmatolite 
alreadv described. The beds of fossils are also beneath the 
common clay slate of the country, which is equivalent to the 
clay slate beneath the limestone of Eensselaer county, Xew 
York. It is therefore brought into close relationship with the 
quartz rock of Saddle mountain, Berkshire county, Massachu 
setts. 

If the foregoing determination is sustained by future ob- 
servations, the paloeotrochis is nearer the base of the sedi- 
ments' than any one which has as yet been discovered in this 
country. The equivalent quartz rock of Berksliire county, 
Massachusetts, alternates with three beds of talcose slates. 
The same rocks exist in Buncombe county, at tlie Warm 
Springs. Along the whole range of these deposits from nortli 
to south the primary rocks are just beneath. Hence the 
quartz is the oldest sediment except the slates with which it 
alternates, and which continue below, and form the lowest of 
the bottom rocks. 
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CHAPTER Xn. 

Vjjper division of the Taconic system and its series of rooks^ 
Clay Slates. CMaritie Sandstones^ Cherty beds. Flag siones 
and Brecciated conglomerates. 

§ 71. The diyision of the system is not very clearly mark- 
ed even when the entire series is well developed. In North 
Carolina the line of demarkation is sometimes difficult to de- 
fine. Bat the rocks which I regard at the present time, are : 

1. Ai|tillaceDiUy orclaj slatea^ with manj subordioate beds^ roofing alatoSy numn- 
taiA slate. 

2. Chlorite and argillaceooa sandatonee, fiag;g^ng atonefi, etc. 
8. Brecciated conglomerates. 

■ 

The foregoing rocks are enumerated in the ascending order : 

Argillaceous or day slate and its subordinate beds. — ^The 
ordinary soft, greenish slates, may be regarded as the prevail- 
ing mass of this division. The predominant color is greenish 
gray. There are varieties in which shades of yellow, blue 
and black occur; but the dark or carbonaceous varieties are 
uncommon. From this circumstance, it appears that these 
slates do not contain organic matter, and therefore fossils will 
rarely be found in them. 

The red varieties are common near Pittsborough, but their 
color being rather of a peach blossom shade, seems to have 
been developed by decomposition, and is imdoubtedly due to 
the presence of manganese and iron; the brick red kind 
which is common in New York and Vermont, and which 
owes its color to titanium, I believe is imknown in North- 
Carolina. The common clay slate has a wide distribution in 
the State. Most of Stanley, Union, east part of Mecklenburg, 
parts of Chatham, Sandolph, Orange and Person counties 
are covered with clay slate. 

The subordinate beds are fine silicious ones passing into 
chert or liomstone. The fine silicious beds make very fre* 

6 
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qnently good hone stones, which are known nnder the name 
of novaculite. These hone stones or grits are frequently su- 
perior for carpenter's tools to the Turkey oilstone. The best 
are very fine grained, oil green and translucent on their 
edges, 

Beds of chert^ or homsUme^ are the frequent associates of 
the novaculite or homstones. The colors are blue, purple 
and green, with many shades of each. 

The origin of the homstone in the midst of slate is not sat- 
isfactorily accounted for. Sometimes an isolated rounded 
hiU is chert or hornstone, but connected with the slate on all 
aides, as at Mrs. Kirk's ferry on the Yadkin ; but continno^ 
beds lie also in the same connection as if they had been de- 
posited from water. 

The theory that these beds are metamorphic, does not seem 
to be at all well sustained ; that is, if it is supposed these 
beds were deposited in a condition similar to that of the com- 
mon clay slates, and have been changed by heat, and have 
undergone vitrification or a baking process, the supposition 
may well be doubted. There are no phenomena which indi- 
cate the action of this agent on the adjacent beds. 

Silicious beds, consisting of fine grains of sand. are not 
common ; in fine, the varieties of slate are too numerous to 
require a notice in this place. 

§ 72. The slate in the ascending order is more and more 
interlaminated with thick beds which have an intermediate 
composition between a sandstone and slate. They belong to 
the middle part of the upper series. They resemble beds 
which occupy the same position in New York, but never be- 
come so distinctly sandstones, and are rarely so coarse and 
gray. They are finer and more chloritic, and among them 
are beds of conglomerate. These beds may be mistaken for 
trap, being greenish and tough, and besides, like trap, the 
broken strata become concretionary, and exfoliate in concen- 
tric layers. These beds frequently disintegrate, and form by 
its debris a deep red tenacious soil, suitable for wheat 

Where fine aand or silex is present, and the mass becomes 
a semirhomatane, it forms those masses which are known in 
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the conntry sb nwuniawi slate, ho common in parts of David' 
SOD, Baodolpli aod Montgomery counties. 

BreccwUd Con^ameraie, — ^This is the most remarkable mass 
of this division of the system. It has an argillaceona or chlo- 
ritic base. The mass is composed in the main of fragments 
of otfier rocks mostly retaining an angnlar form, but fre- 
qnently rounded and worn rocks are enclosed in the mass. 
The fragments are sometimes eighteen inches and even two 
iiset long ; I may cite instances of this kind at Milledgeville, 
on the east side of the Yadkin. 



r 



Fig. 8 shows the character of one variety of this rock, which 
is composed mostly of angnlar fragments of qnartz. This 
rock is associated in some places with monntain slate, an in- 
stance of which occnrs abont two-and-a-half miles northwests 
ward from Mrs. Kirk's ferry. 

§ 73. The series by which this mass is reached, is through 
the thin bedded clay slate, which passes into thicker beds with 
conglomerates, imperfect chloritic sandstones, and which pass 
upwards into the snperior rock. This rock is freqtiently por- 
phyrized ; or is traversed by porphyry more frequently, I be- 
lieve, than the inferior beds. The quartz of this rock ia rare- 
ly granular, and it still more rarely occurs under the form of 
a friable sandstone, though varieties not onfreqaently occur,' 
which yoBsess the grauwacke character of tbe parallel beds 
in Benselaer county, N«w York. 

^e brecciated rock may be examined at flat swamp monn- 
tun, and at Brinkley's ferry ; it extends to Gold Hill, or 
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passes east of this place from one-and-a-half to two miles^ 
At Milledgeville, one mile south of Stokes' ferry, the rock 
contains the large fragments of chert already referred t» ; so 
also the same rock ii crossed twice in traveling from Mrs. 
Kirk's ferry to Gold Hill. The first time it is crossed, is two- 
and-a-half miles from Mrs. Kirk's. The rock at the ferry is 
the common clay slate, which passes by gradation into the 
thicker bedded slate or flaggs ; then into chlorite sandstone, 
and finally into the brecciated mass, two-and-a half miles 
northwestward, where the rocks are vertical, having previ- 
ously dipped to the northwest. The clay slates reappear to 
the northwest again on the road to Gold Hill, and finally the 
breccia is repeated, or reappears about two miles east of the 
latter place ; from this point it continues to Brinckley's ferry, 
and forms the flat swiamp mountain ; from whence we pass 
northeastward to the Three Hat mountain, beyond which the 
rock disappears or sinks down, and is lost beneath the soil. 

§ 74. Quartz Veins. — The clay slates and breccia, with 
their intermediate beds, are traversed by veins of milkv 
quartz. They are sometimes auriferous, and in some district 
eminently so. They coincide in dip and direction very nearly 
with the beds of the rock in which they occur. In certain 
districts the veins are rarely auriferous ; or if they contain 
gold at all, it is only in small quantities. Thus, the numer- 
ous veins between Troy and Montgomery county and Gold 
Hill are very poor in gold, and I believe are barren in the 
neighborhood of the narrows and falls of the Yadkin. The 
district of Gold Hill is, however, rich in gold. 

The most barren veins of milky quartz, are those which 
form the low rounded hills, which are very numerous in 
parts of Chatham and Kandolph counties. They seem to be 
formed by an immense mass of milky quartz which lies main- 
ly upon or near the surface, and only ramifies into the slate 
in narrow strings, which are soon lost or run out. The sur- 
faces of these rounded eminences is a mass of angulfr frag- 
ments of milky quartz, intermixed with a small amount oi 
soil, sufficient only to sustain a scanty growth of blackjack. 
As the ores seem to be gathered into districts in which veins 
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are numerous, so it appears that a district may be barren and 
nnproductive in the ores and metals, though to the eye the 
proper repositories may be very numerous. 



CHAPTEE Xni. 

On the Quartzite of NorihrCarolina — Varieties^ Geclogiail 
SekUionSj etc. 

§ 75. The quartzite is so peculiar that it merits a distinct 
notice in this report. Its name implies that it is closely re- 
lated to common quartz, which is known to all who trouble 
themselves about the names of minerals. It is an unerys- 
talized kind ot quartz, resembling as closely as possible com- 
mon gun flint. ' Hence its common name, Jlint, which it 
bears in all the districts of the State where it is foxmd. It is 
also called homstone, and the English miners call much the 
same substance chert; and hence the adjective cherty^ which 
is frequently used in the description of rocks. 

Quartzite, however, is a name which includes the many 
varieties of silicious substances which have a close or com- 
pact structure, and is always amorphous or uncrystallized, 
and more or less translucent. It is designed to embrace, 
however, the darker varieties of the substance, which have 
rather a coarse texture when compared with chalcedony, 
opal or cacholong. The deep red and very fine and compact 
silicioas minerals are generally caUed jaspers. It is the stone 
employed by the Indians for arrow heads. Quartzite may be 
regarded as a rock, inasmuch as it is very extensive in the 
south, and is by no means absent from the formations of the 
same age in the north. Its characteristics may be included 
in the foUowing descriptioA : — Color, blueish black passing in. 
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to purple, grayish, white and green of several shades, and 
sometimes banded; textnre, fine when compared with the 
finest sandstones; transhicent on the edges; fracture, flat- 
conchoidal and frequently brittle, or it may be tough in the 
mass, but small pieces easily chip off with a light blow. It 
passes on the one hand into a fine grit, and on the other, into 
the compact slate and a condition like flint. The tough va- 
rieties are usually coarse, and not homogeneous. When 
struck witk a hammer, it is sonorous like cast iron. It is rare- 
ly if ever a simple substance like limpid quartz, as it usually 
weathers and loses thereby its homogeniety ; besides, it is of- 
ten porphyritic or porphyrized, and frequently the fresh frac- 
ture is dotted with small limpid crystals of quartz, which 
crystallized out from the mass when it was in a semi-fluid 
state. Tlie development of other crystals or crystalline 
grains receive a ready solution, on the ground of the chemi- 
cal solution of the silica. 

An interesting instance of an analogous kind was observed 
by E. Eipmons, Jr., in the development of small crystals of 
quartz in choysocoUa, or the silicate of copper of the Gard- 
ner mine. 

, Crystallizations of this kind is imitated in the porcelain 
paste, when the fine material is allowed to stand in the vats. 
If the mass is left at rest for a few days, or perhaps for a few 
hours only, spicula or crystals begin to form in little clus- 
ters, and the material is spoiled. Talc appears sometimes 
sprinkled over its surface ; among the most common foreign 
minerals disseminated through it, sulphuret of iron is rarely 
absent. 

In weathering, the surface' is usually of a drab color ; and 
the rock will not be suspected to be a quartzite until it is 
broken. 

As a rock, it never forms ledges of jointed masses like 
sandstones or li^iestones, but its outcrop takes the form of a 
military hat, the outcropping mass being sharp edged, round- 
ed, separate and hatchet shaped. These hatchet shaped 
masses sometimes occur in clusters and groups, and stand 
thickly over the ground. 



HOBSH-OABOLINA OBOLOOXDAL 8UBV1I¥. 71 

Ab a rock, the strike of the singular outcropping masses is 
N. 10° E.; while the rock is N. from 20° to 40° E. Showing, 
that in weathering, thej stand, obliquely to the general direc- 
tion of the rock. Their dip is northwest, with an angle of 
80° to 86°. This rock, though hard and apparently composed 
of materials which can resist atmospheric influences, yet, . 
some varieties disintegrate and form a light drab colored 
compact soil. It is too silicious to be fertile and easily culti- 
vated. In the counties of Chatham, Eandolph and David- 
son, the quartzite usually alternates with the greenish slates ; 
the latter decompose, and form a red productive soiL Hence, 
the rock beneath may be usually known by the color of the. 
soil 

§ 76. The ridges of these counties sre frequently quart- 
site and valleys slate ; a fact which indicates that the val- 
leys have been deepened, in the course of time, by the more 
rapid disintegration of the soft clay slates. 

Quartzite passes into a coarse porphyry and a silicious 
jointed slate, which id often used for hones. 

The most perfect taample of quartzite occurs on the plank* 
road leading iyom Asheborough to Fayetteville, where it 
passes along this rock for about twenty miles. 

§ 77. The varieties of quartzite are numerous, if color and 
texture are made grounds of distinction : 

1. light gnj and compact, or Terj flnelj granalar. 

ft. Smoke gnj, with grains of hyaline quartz disseminated in the mass. 

8. Teztnre fine granular, with a drab color. 

4. Porphjrixed qnartzite. 

5. Light green quartzite. 

0. Greenish, and full of cayities, and frequently epidotio. 
7. Banded quartzite, or ooaraely agatiied. 

§ 78. These forms of quartzite are not confined to rocks of a 
particular age, or to a given series. They seem to be distrib- 
uted through formations of all ages and epochs. Thus, they 
are common to both divisions of the Taconic system ; occur in 
the Silurian, Devonian and Carboniferous, and as late too as 
the Eocene ; that is, if those cherty beds may be brought. un* 
der the denominations I have adopted for this mineral or 
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rock of North-Carolina. Indeed^ in cabinet specimens, it is 
impossible to distinguish the quartzites of these formations 
from each other, unless fossils happen to be present. 

§ 79. The quartzites do not appear to occur in any regular 
order, or to form a succession of beds. The beds, too, are 
distributed with little regularity in the rock ; for sometimes 
rounded hiUocks of homstone occur in the slates. In other 

« 

instances beds occur which are paraUol with the beds of clay 
slate. 

§ 80. Origi/n of Qitartzites. — ^The rock or mineral, when 
associated with the older sediments, has been, and is regarded 
as a metamorphic mass ; or one which was originally in some 
other state, as that of a clay slate. If however, we combine 
all the facts respecting the tormations in which this substance 
js found, we shaD probably reject the metamorphic theory of 
its origin. As it occurs in the different limestones of the Si- 
lurian system, it seems far more rational to infer, that the sili- 
ca of which quartzite is formed was held in chemical solution, 
and the material is a chemipal product. We cannot know of 
course, aU the facts which were connected with its formation, 
and perhaps cannot now conceive how so mpch silica could 
have been held in that state of combination. But though we 
are unable to comprehend every thing relating to it, yet the 
chemical view seems more rational, after aU, than the meta- 
morphic. lliere is no evidence that heat was related to it as a 
cause of change subsequent to its deposition and consolidation. 
Frequently perfect fossils are made up of the material. Some 
of the most delicate organic structures are preserved in flint or 
quartzite. iN'o one suspects the flint of the chalk formation 
to have been the result of vitrification by heat. Animal 
matter, however, has an attraction for silica. In conclusion^ 
then, though it is difficult to comprehend the mode in which 
ihe quartzites were formed, yet I think that we may adopt 
the chemical theory in preference to the metamorphic, even 
in those cases where the rock is porphyritic. There is only 
one variety which occasions much doubt; it is the epidotic 
variety, which seems, by far, more likely to have been subject* 
ed to heat, than either of the others. 
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CHAPTEE XIV. 




Origin of Vein. Fiestires, Byhea, etc. — General cotmderaiiom 
relaiinff to them — Kinds of Vein Stone or Gangue — Their 
relations to heai, etc. — Metallic^ Veins — SiJphurets — Oxides. 



§ 81, TeiDH and dykes ra- 
qnire to be treated of under 
two heads, or the subject re- 
quires to be separated so as 
to keep in distinct parts tliat 
which relates to the formation 
of the iissure, and that w]iich 
relates to the mode in which 
they are filled. The matters 
are entirely separate; that 
force which forms the fissure 
is diiferent in kind from that 
which subsequently fills it. 

Vein, FUsures.—Yisewres, 
though due to the same.genT 
eral causes, nevertheless dif- 
fer in various respects. Tliere 
are fissures which appear to 
be deep, or penetrating to un- 
known depths ; others are sim- 
ply cracks, which we know 
terminate in the rock, and 
are distinctly defined. 

Fissures are duo to those 
caoees, both of which may be 
said to be general. The first 
is due to the cooling of the 
earth's crust ; «nd the second, 
to desiccation, and the third, 
to the mechanical force of 
pressure. The first operates 
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externally; the second and third intemallj; bnt all are 
due to one cause, the high temperature of its . crust and 
internal parts. This view of the matter, supposes a former 
incandescent state, and the earth placed in a cooler me- 
dium ; and hence has lost its heat by radiating into space. 
The eflfect of cooling in aU bodies is to contract them ; and 
hence the process subjects the surface to a tension, which, 
in time, overcomes the cohesion of the strata, and the conti- 
nuity of parts is severed, and a fissure is produced. The 
depth of a fissure must be variable, and the character of the 
strata must influence the result 

Desiccation must also produce a kind of fissure. The deep 
seated sediments must be exposed to the action df the re- 
sidual lieat ; the result must be the same as when mud is ex- 
posed to the drying influence of the sun. Fissures thus pro- 
duced, are frequently filled with granite. 

Tlie proof of a heated state of the interior rests on well de^ 
iermined experiments and observations. The temperature- 
increases one degree for eveiy fifty-six or fifty-eight feet des- 
cent, from about ninety-five feet below the surface- So in- 
candescent iliatter issues from volcanic mountains. But I 
need not dwell on facts of this kind, as they are incorporated 
into the common stock of knowledge. 

The origin of fissures are due, therefore, to general causes ; 
but it should be noted, that the activity of these causes must 
have been far greater in ancient, than in modem times. The 
force must diminish, in the direct proportion to cooling of the 
earth's crust. The present state, or that which is accessible 
to observation, must be to all visible efiects stationary; or 
have reached that point of temperature which no longer cre- 
ates a tension. Fissures, then, are not produced in our day, 
except in the immediate vicinity of active volcanoes. 

From the foregoing, it follows, that fissures must be more 
common in the anctent rocks. Observation proves tlie truth 
of the inference. Hence, the primary rocks stand first in 
the order of vein bearing rocks, the oldest sediments stand 
next — ^and in fine, when the whole series of sediments are ex- 
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amined, it will be found that the palsepzoic are mnch more 
frequently traversed by vein fissnres than the xnesozoic. This 
^tement, however, is not fully borne ^ont when dyke fissures 
are examined. But it is also true, that for causes not well 
imderstood, that fissures are the products of periods or epochs 
more or less well defined ; one of which I will cite in this 
place, viz., the new red sandstone period, which seems to 
have been one, during which they were formed,, the world 
over. But these fissures are filled with stony matter ; metal- 
lic veins of this epoch are extremely rare, and when they oc- 
cur, are usually ill defined. 

§ 82. I am now prepared to speak of the modes by which 
fissures may be filled, and by which they become veins or 
dykes. The first inquiry which requires attention is, what 
are the forces which effect this result ; for there are certain 
forces in existence which must be regarded either as remote 
or proximate causes in the filling of the fissures, and of the 
formation of veins. To the former belong, as I believe, the 
high temperature of the inferior part of the earth's crust. 
This high temperature sets in motion or brings into activity 
the properties of matter in such a way as to produce the re- 
sults indicated. 

Liquefaction and vaporization are tw6 constants which flow 
from this high temperature. Matter is brought .into a state 
by which it can enter and till the fissures already made. • 

High temperature of the inferior part of the crust, sets in 
motion also electrical currents. This^occurs from the well 
known influ^ice temperature has when bodies are unequally 
heated, the equilibrium of theelectro-magnedc force being 
disturbed. Currents thus set in motion, or if set in motion 
by any other cause, possess the faculty of carrying soluble 
matter from certain points, and depositing it at others, in 
obedience to an inherent law. 

§ 83. But again, fissures may be formed under circumstances 
which makes them closed or sealed cavities. These cavities, 
which are usually in the form of fissures, cannot exist long in 
a state of vacuity. If at great depths, liquids holding in so- 
hition soluble matter, nyst penetrate and fill them. This, 
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then, is another force which shoald not be forgotten, Pres- 
sure, simply, does not indicate to us all that belongs to it ; it 
requires the cooperation of the properties of matter, to se- 
cure the ultimate result. 

To the foregoing must be added the pressure of elastic va- 
pours or gaases generated at great depths in and beneath the 
earth's crust upon the molten matter with which it is in con- 
tact, or upon which it operates. Their existence is proved 
by their escape from, craters and fissures in volcanic districts. 

§ 84. I may, with propriety, observe that the foregoing 
forces are connected with the earliest arrangements in the 
structure and formation of the earth's crust. They are an- 
cient arrangements by which the metals are made accessible 
to' us ; and they are, it would seem, the necessary result of 
the constitution of the globe. They are by no means to be 
regarded as accidents arising from conditions which might 
have been otherwise. They are also general results, and are 
not confined to diminutiviB parts of the earth's crust ; and so 
simple is the machinery by which the grand results are pro- 
duced, that it would have required special instrumentalities 
to have prevented them. 

The formation of veins, therefore, are the results of the 
operation of law, and hence certain constants may be looked 
for or expected ; and upon which the practical miner may 
rely. 

We have no occasion to go farther back in the series of 
causes, as that, for example, which caused the high tempera- 
ture of the interior of the earth ; it is sufScient for ikS to 
know the fact, and its adaptation to the production of results ; 
tlie fact itself being attested in the phenomena of .volcanoes, 
and sustained by observations in aXi parts of the earth. 

§ 85. The veins which appear under the simplest aspect, 
and which possess a great degree of homogeneity, are usu- 
ally called dykes. They are fissures filled with homogeneous 
stony matter ; or, if heterogeneous, it is the result of 'crystali- 
zation of parts of the mass ; as tlie development of crystals 
in a paste of stony matter. The rock itself is complex when 
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its elements are considered, but homogeneous when semi' 
fluid, and when it enters the fissure. 

If the force Vhich fiUed such fissures is considered, we are 
ready to admit that elastic gasses or vapors, pressing upon a 
liquid mass, may have been the instrument most immediate- 
ly active in the result. First, there is the evidence of High 
temperature of a mass which has changed the walls of the ad- 
jacent rock. The results in these cases are consistent with 
what we witness in analogous cases. We must admit that 
the filling was in mass, and while it was in a semi-fluid state. 
We are not confined to this single cause ; the force of elastic 
gasses, the force of pressure, may be produced by the strata 
alone acting upon a moveable fluid. 

In the consideration of this kind of vein, we may satisfy 
ourselves that the other causes are not adapted to the pro- 
duction of such a result. We cannot rationally infer that 
vaporization meets the case, or thermo-electrical currents. . 
They truly come under what is usually known as igneous in- 
jedions, an expression not very definite or strictly correct. 
It is, however, important for us to know, that certain fissures 
are filled with incandescent matter, and in mass ; but such a 
mode being possible, we* should not, therefore, infer that all 
tissures are consequently tilled in this way. 

There can be no doubt respecting the mode in which 
granitic veins are filled, they must belong to the same class 
as the trap dykes. Besides, when they traverse chalk, or any 
of the limestones, the phenomena indicate that they must have 
been in a state of fusion. 

FiQ. 10. 




Fig. 10 illustrates the common mode in which granite veins 
traverse the adjacent rock. The figure is designed to show 
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also that the granites^ belong to different epochs, and that 
these epochs are determined by the order in which the dif- 
ferent veins enter the rock. 

Other veins may, in their respective phenomena, possess 
characters which are not explainable in this way. The statics 
of a vein fissure may entirely discredit the dynamics of dyke 
veins, or the contrary. 

Leaving the latter for the present, and considering that we 
admit the fact that there are injections of melted rock from 
beneath, by the pressure conveyed to it in some way not sus- 
ceptible of being determined in a given case, I may proceed 
to speak of heterogeneous veins or fissures filled with a mix- 
ture of metals in some state of combination and with the 
different earths. 

§ 86. In this kind of vein the dynamics require a special 
consideration of the statics. If it should be found that the 
substances are disorderly intermixed, there would be no ob- 
jection to the adoption of the theory already stated, and 
which I believe is universally adopted. We must, however, 
study the statics of the heterogeneous filling. Now in show- 
ing in the general the distribution of these matters, I will re- 
fer to fig. 9. This figure is an accurate drawing of the Koesie 
lead vein, in gneiss. It will be seen that an irregular thick 
black line traverses the middle of the fissure. This is the 
lead, or the metal nearly unmixed with gangue. The parts 
on each side, and which are white, are belts of crystalline 
calcareous spar, intermixed with galena. The middle is un- 
equal in width, sometimes it is eighteen inches wide; in 
others only six or ten. Now it is clear that this kind of vein 
differs from dyke veins, and we may doubt the justness of 
the same theory being applicable alike to the two kinds of 
veins, unless it admits of certain modifications. But .why is 
this vein unlike the dyke vein? This question can only be 
answered, it appears to me, by inferring that the materials 
immediately below, and in proxinfiity with the fissure, con- 
tained galena, as well as carbonate of lime. This inference 
may not possess much force, inasmuch as some maintain that 
the materials of the vein are derived from the rock adjacent 
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to the fiflBorea. This aesnmption, though it may not be 
groiindleas, does not, in my mind, contain as much probabili- 
ty as the first It is advanced to meet certain difficulties 
which stand up against the igneous injection theory, which 
does not explain the phenomena vwhen applied as it is to dyke 
veins. But -we want more facts respecting the statics of 
veins, the metal is not so laegalarly distributed in all cases. 
It is often entirely mixed with the gangue, being less, how- 
ever, in the gangue at the upper part. The metal may come, 
in only at great depths in the fissure, aU the upper part be- 
ing entirely stony, or mixed with a few scattering parades 
of the sulphurets. 

§ 87. In treating of the mode and mannner by which fis- 
sures are filled, it is important that the properties of the vein 
stone or gangue, and the accompanying metal, should be well 
understood. The vein stones ate not numerous ; but their 
properties are quite different. 

Tte known vein stones are as follows : cari. of limey sul- 
phate of baryta and strontian, fluor spar, quartz, talc, silicate 
of manganese, carbonate of iron, carbonate' of lime and mag* 
nesia, or dolomite and epidote. 

Hie enquiry respecting these bodies is, can they be carried 
up into open fissures by vaporization, ^/er se^ or through the 
medium of water, in the form of vapor; or shall their pre^ 
sence in veins be ascribed to igneous injections ? 

Sulphate of baryta and strontian, fiuor spar and quartz are 
soluble in water under certain circumstances. 

The two first occur in cavities in a decomposing granite -in 
8t Lawrence county. They line the inside, and are stalac- 
tical, as shown in my Geological Report ol New York. So 
also they occur in Schoharie, in the SUurian rocks, in beds. 
Fluor spar and quartz often line cavities also, and hence are 
soluble when the needful conditions are supplied. 

§ 88^ The salts of lime and magnesia and iron are more 
soluble than either of the foregoing. Epidote, which is the 
vein stone of the snip, of copper and iron, is an igneous pro- 
duct, and is one of the most common metamorphic minerals 
knowDif 
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^at most of the foregoing minerals are also found in min- 
eral and thermal waters, and being soluble in the vapor of 
water, may rise from the interior through fissures to the suf- 
fece. Hence they may be deposited upon the walls which 
bound those fissures, and ultimately fill them. In North- 
Carolina, however, quartz and felspar veins, associated with 
trap dykes, are very commoti in the granite belt ; and it is 
not uncommon to observe that a granite vein is composed of 
quartz, with only a very small proportion of mica and felspar. 
At least, nine-tenths is quartz, and as such veins must b© re- 
gai*ded as igneous injections, it sustains the view that quartz 
veins may also belong to the same class of products. 

The quartz and felspar veins, which traverse the sienitic 
granites of North-Carolina, seem also to have been formed in 
the same manner as the trap dykes, which are associated 
with them. The igneous origin of quartz veins, however, is 
not fully sustained by the phenomena which accompany them. 
Of hundreds of veins of this kind, I have never observed 
that the walls exhibit marks of igneous action. The same 
fact, however, exists in the felspar, and many of the dyke 
veins of the Taconic system. We have to remark, in regard 
to the want of igneous action, that we must consider the 
composition of the rock. Limestones, for example, are ex- 
cellent rocks for the preservation of phenomena which are 
due to the action of heat; whereas the mica and talcose 
slates are far less changed by the same degree of heat. If 
mica and talcose slates are heated to redness, their appear- 
ance is very little changed. When used for hearth stones in 
furnaces, for a few months, they then become columnar and 
often vitreous. We may therefore infer that a single ex- 
posure to intense heat may result only in a slight change of 
texture or structure, which in the end may disappear by the 
absorption of water. 

. From the foregoing facts, it appears that veins, whose vein 
stone is quartz, or sulphate of barytes or fluor spar, may be 
filled by these minerals in a state of fasion, or through the 
instrumentality of mineral waters. In the latter case, fis- 
sures become galleries of sublimation, penetrated by vapor. 



holding in saspension and solution the minerals in question, 
which condenses upon the cooled walls. Whether we adopt ^ 
the finBt or second view, it is necessary to maintain also that 
the fiaanres extend to those parts whose temperature is highly 
elevated. ' It establishes the positicm that vein fissures pene- 
trate deeply into the interior of the earth. 

§ 89. In reasoning upon the phenomena of yeins, it is not 
necessary to restrict the solubilities of the vein stuff to the 
limits which it may possess at the. surface. Pressure and 
temperature, we know, modify the solubility of bodies ; and 
carbonate of lime, which is idmost infusible at the surface, 
but under pressure, retains its carbonic acid and fuses. It is 
therefore a fact consistent with the phenomena, which have 
been frequently observed in northern New York, "with res- 
pect to the veins of limestone which resemble so perfectly 
granitic veins. No one who takes a consistent view of these 
veins, can doubt their igneous origin. Hence, too, there is 
notibing inconsistent with the view, that the vein stone, when 
a limestone, may be of igneous origin also. 

It is, however, better to adopt that view of the mode in 
which a fissure is filled, which best comports with the pher 
nomena revealed in any given case. A fissure may have 
been a gallery of sublimation, open for the reception of me- 
tallic vapors ; or, as in the case of granite veins and trap 
dykes, it may be filled by fused matters, in which are min« 
gled mineral substances of diverse kinds. 
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Jt IB impossible to cozieeiye that its origin can differ from tlie 
rock with which it is associated in the western part of Essex 
count7« Here, hypersthene rock and labradorite encloses it 
iu immense beds. The rock itself, like other varieties of 
granite, is very clearly of an igneous origin, and the iron 
rock shows from its relations to it, that it was cotempCHWie' 
ous with it In the eastern part of Essex, and also in Clinton 
county, the oxide of iron is mostly in veins. There are no 
serious objections to the foregoing views, and I should deem 
it unnecessary to refer to these instances, were it not that a 
certain writer has presented another view which is untena- 
ble, and which is not sustained by a single fact. 

IiV North'Carolina, the oxides of iron occur only in veins, 
excepting where the mass has imdergone certain changes. 

The mode in which ferruginous veins have been filled, i;« 
clearly that which is assigned to trap or granite. Iron, how- 
ever, in combination with chlorine is volatile, and is vapo- 
rized, and finally deposited in the condition of a peroxide or 
Sipecular oxide. Examples of this mode occurs in volcanic 
vents. Lava, projecting into the funnel of a crater, is often 
incrusted with, crystals of specular iron. 

In St. Lawrence county, New York^ specular iron occurs 
in isolated masses in limestone, or it has been impossible to 
discover a connection with a vein fissure. It is also dissemi- 
nated in quartz crystals. 

Iu this region specular iron occurs in true veins. Its cliar- 
acters, however, are concealed by the change in texture 
which it has undergone. In Korth Carolina, a specular irou 
is also found in veins in many places, some of which are 
highly important. 

^ 91. Tlioso writers who attempt to make a distinction be- 
tween regular and irregular veins, have hitherto failed; both 
kinds are productive according to their statements ; the regu- 
lar vein being supposed to be more so, or more permanent 
than the irregular. But the regular vein has its irregolari- 
ties ; it widens out, and it is pinched out and nipped ; it is 
irregular in the amoiLnt of metiftl it carries, the irregular dis- 
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tribntioii of it being notorious in the best of veins, or in parts 
of them. 

Grood walls, however, do not prove that a given vein must 
psj a profit ; or that it warrants exploration ; it may be too 
narrow, it may be too wide ; that is, the metal is distribated 
throngh a large quantity of vein stuff. Bat an exposure of 
ore being made in a receptacle, the important question of its 
being a vein^ is the first thing to be determined ; for, as I be- 
Keve, the question of permanence of the receptacle, turns 
on the answer the phenomena gives us ; if no walls, we have 
no groimd to expect a permanent fund of metal ; if walls are 
present, it is a fissure which extends deeply into the interior; 
so much may be regarded as settled, there will be dejjth at 
least. But if there are no walls, the boundaries of the recep- 
tacle will dose like a desiccation crack or a seam in slates ; 
and we should not be warranted in the expectation of a per- 
manent fund of metal, as beibre remarked. To these re- 
marks I am inclined to except the auriferous beds, in certain 
cases, in the Taconic system. 

The veins termed regular and irregular, are worked with 
advantage, and sometimes those which are irregular havis 
yielded the largest profits. The terms refftdar and irregular 
dfpositM scarcely admit of distinctions in practice, and hence, 
should not be employed. Still more objectionable is the 
term unstratified deposits. A deposit, in its true meaning, 
must be stratified ; and it is especially erroneous when it is 
applied to igneous products. It would be just as proper to 
-«p uiJiO!|*em 'opoi oi|{t3:)9m « sb ';ieodop « uioa oi^iubjS « n«o 
posit is restricted to sediments. 

§ 92. The distribution of the metal and vein stone con- 
tains characteristics of a true vein fissure. There is a regulari- 
ty in the parts which show that the process of filling was not 
always confined to one operation. The accumulation is sup- 
posed to be by successive layers or lamina which are depos- 
ited against the walls. Such an accumulation gives the 
comby structure, to use a miner's term, and as the lamina 
are crystalline, the points or apices are directed towards the 
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middle of the fissure. The arraDgement of the metal is abo 
in accordance with the vein stone ; it is distributed in belts 
parallel with the lamina, sometimes in continuous sheets, in 
others, in interrupted ones. The regular distribution which 
has been observed in some of the best characterised veins of 
metal in Europe, has been ascribed to successive additions of 
new matter to the vein. To this view there seems to be no 
objection, inasmuch as the force which produced the fissure 
may be regarded as operative through long periods. Everj 
time the fissure is widened, it would receive fresh accessions 
of mineral matter. Another view of this subject may be 
presented, however, which is worthy of a moment's con- 
sideration. The arrangement of materials, or their special 
disposition in a fissure, may be infiuenced by a molecular 
force. Wherever there is space for particles to move, and a 
sufficient degree of fimdity to allow the particles to arrange 
themselves, the order in which the distribution is made will 
be regular, but tlie precise order will be very much controll- 
ed by- the form or shape of the encIosiDg space. In fissures, 
the parallel walls will exercise a controlling influence, the 
subordinate parts of the enclosed metal and vein stone, will 
be arranged parallel with the master planes, formed by the 
walls. Seams of calc spar furnish, very frequently, instances 
of this kind of arrangement, the back- of the seam of spar 
being implanted against the sides bounding the space ; but 
the inward faces of the plate of spar will be covered with 
crystals directed to the middle of the seam. We may say, to 
make the idea plain, that the master planes condense the li- 
quid holding mineral substances in solution. Now the terra 
condense may not be the best, but its use here b analogous to 
that which is employed in other cases. Stones in the soil 
condense water, plates of metal condense moisture, platinafoil 
is wet by quicksilver, and platina sponge condenses hydro 
gen ; flattened particles of gold condenses the air of the liquid 
in which it is immersed when it floats. In veins, the walk 
therefore may be said to condense the enclosed matter ; it 
may be in vapor or in a liquid state, and the process having 
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once began in parallel planes, will afterwards continue to be 
thoa arranged. In djkes the space is too much crowded to 
giTe the free movement of particles. In many cases, how- 
eTer, the columnar structure is developed, and as it is always 
trsnaTerse, it shows the influence of the walls upon the ar- 
rangement ; though that influence may be due simply to the 
mode or direction in which the heat escapes; 

§ 93. The walls of a vein may be conceived to control the 
order of arrangement of the inclosed matter^ giving it the* 
laminated or comby structure. When limestone is associated 
with laminated rocks, its structure partakes of that of the 
rock which encloses it So general is the effect of surfaces 
or planes of matter to produce parallelism, that we may wit- 
ness their influence in numberless cases. 

The effect of the walls in giving direction, to the parts of 
the vein stone, and its metal, does not. disprove the view of 
geologists already stated. Veins may be widened at differ- 
ent times, as maintained, and yet. the walls may control the 
disposition of the subordinate parts, and impart to them that 
parallel arrangement so frequently noticed in the most per- 
fect examples of veins. The master planes in a vein there- 
fore, are its parallel walls — the more perfect the walls, the 
more perfect the arrangement of its parts. K the foot wall 
is the most perfect, the parallelism will be the most perfect 
adjacent to that walL 

Fig. 11 illustrates the parallel ar- 
rangement of the masses of ore and 
vein stone, 1 2 3 4, as described in the 
foregoing paragraphs. Parrallel ar- 
rangements occur when the vein de- 
composes in mass, under circumstances 
which differ from those which attend 
the filling of the vein originally. Be- 
markable instances have been noticed in 
Oarrol county, Virginia ; in Ashe conn* 
ty, ](I^orth-Carolina ; and in Folk county, 
Tenneasee. 
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§ M. HiefleT^scoDtaiQtiiesnlphnretsofcopperanduMi, 
with tntoee of anuiic. Near die sar£ace tiie snlpharete are 
deeompoeed. Now, tb« separated elemeate, instead of inter- 
mingliog, eeperste ; the oxide <^ copper, which ib one pro- 
daet of dectHoposition, forms a stratum bj itself, and the ox- 
ids of iron by itself. Thus, in Fig, 13, 4 represents the po- 
^^ ,j_ sition of the oxide of copper, 

and a oxide of iron, and 3 a 
stratum of nndecomposed 
bell metal ore. These beds 
lie in paraDel position — a 
position which is secondary ; 
as, originally, nothing of the 
kind appeared. Oravity, in 
'4 this case, may have aided 
^ in disposing the materials as 

— —— ? .. .. - ^^ they were fonnd in opening 

the vein; but omilar ar- 
rangements take place where gravity bad little or no infln- 
ence. "Watw, no doubt, plays an important part in arrang- 
ing the materials in the new condition in which they are 
placed. 

§ 96. A variety known as the p^ vetn^ brings to light a 
very Cnrions modification of a rein fissare. Instead of a sim- 
ple fiasore, whose wsUa are nearly parallel, they are twitched 
in, so as to form a kind of tnbnlar repository. This tabular 
form <^ the rein plnnges deep into the rock ; bat it forms a 
series of enlargements or contractioDs, similar to wbat.occnrs 
in ordinary fissures, none of which have walls perfectly regn- 
lar and parallel. Fig. 18 shows the form of pipe vein in 
Georgia, near Dncktown, l^nnessee. 
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In this Tein, notwitlutand- 
iDg ita in-egular form or ra- 
ther deviation fW>m the or-' 
dinary vein fisenre, the mas- 
ses of vein Btnff have a paral- 
lel arrangement, as in other 
cases. For 25 feet of the top, 
the fissnre is nearly closed. 
A streak of gossan or hy- 
drons oxide of iron, served aa 
a gnide to the wide tnbnlar 
expansion below, which 
plunges obliqnely into the 
, rock, in file direction of the 
^ lamina. 

§ 96. It is important, how- 
ever, to gnard agwnst misapprehension respecting the ar- 
raogement of the contents of a vein. If it is expected that 
the same phenomena attend the arrangement of vein etnff, it 
wiD sometimes lead to disappointment The aggregation of 
the materials admits of considerable variety. But these va- 
rietiea throw light npon the mode by which the vein was 
filled, or at least indicate some of the conditions. A vein is 
sometimes occnpied through its whole breadth by one sub- 
stance, ^ns the Cathey copper vein was tilled with a mass 
of copper pyrites. Passages in the North-Carolina mine are 
filled with quartz and carbonate of iron, each occnpjing 
separate zones, to which succeed fine belts of copper pyrites 
in its vein stone of qnartz. 

Hie most nsnal condition in which the vein is fonnd filled, 
is liiat where the metal is interspersed through the veinstone ; 
thoQgfa the &vorable arrangement of the metal will be that 
of elongated parallel masses, taking nearly the direction of 
the vein fissnre. 

llie position of the metal is sometimes in the middle of the 
vein, 88 in Fig. 9. In others it ie npon the foot wall, as was 
the case at the North-Carolina mine. Where this vein car- 
ries both carb. of iron and copper pyrites, the latter occnpied 
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the foot-wall, while the former occnpied the hanging wall, 
with copper pyrites interspersed through it Even in nests 
of ore, as well as in. regular veins, the ore takes a regular 
position in the mass usually near one of the walls. 

The parallelism of structure is very remarkable in a few in- 
stances, in the mines of the old world. Thus, the Drei Prin- 
«en Spat vein, near Freiberg, a section of which shows twen- 
ty-one parallel lamina, consisting of four kinds of minerals, 
blende, quartz, fluor spar, blende, heavy spar, sulphuret of 
iron, heavy spar fluor spar, sulphuret of iron calcareons spar. 
These occupy the upper side of the vein ; the lower consists 
of precisely the same substances in the same order, two par- 
allel bands of calc spar occupying the middle of the fiasure, 
and each on one side has its corresponding lamina, or comb, 
on the other. 

§ 97. ForvM of the metal hearing spaces in lodes. — Those 
who have formed their ideas of a lode from books, will proba- 
bly perceive, on actual examination, that they have much to 
learn. A lode rarely extends continuously downward, with- 
out certain interruptions or alternations which are rather uni- 
form and of a peculiar kind. It is true, in some instances, as 
stated, the continuity is unbroken ; and the threatened break 
ameunts only to a contraction, as the Rossie lead mine, 
(Fig. 9,) shows. But the most frequent form of the metal 
bearing spaces in the lodes of North-Carolina, are tolerably 
distinct from each other, and are arranged in lenticular seg- 
ments. Tlie segments lie nearly parallel in the slates to the 
planes of bedding; each segment also has its own investment 
of partings around it, which separates it imperfectly from 
those adjacent to it. The lower edge of the segment over- 
laps or extends beyond the next succeeding one beneath, and 
from which it is separated by a thin parting of slate. The 
succeeding one, tlierefore, so far as its upper edge is con- 
cerned, lies behind the former, and against the foot-walL If 
the entire series of segments are examined, they are found 
to lie in echellon ; and sometimes where the lode dips at as 
high an angle as 80^, for example, the fissure is vertical, and 
the shaft in descending cuts all the segments from top to hot- 
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torn. Each segment makes* an ofbet against the foot-wall, 
bat lies obliqnelj across the fissure, so that its upper and 
lower edges touch or lie against each wall. 

In meet veins, an arrangement of this kind is more or less 
distinct. In the Oold Hill vein is a perfect example of the 
kind I have described. 

Hie length of the segments are variable, sometimes ten or 
twelve feet ; and their thickness is of coarse dependent up- 
on that' of the vein fissare. In some instances the segments 
are so distinct that on being removed the lode seems to have 
ran ont, bat on working back to tlie foot-wall, another seg- 
ment is encoantered of the same 'form. The Pioneer mine, 
in Cabarros county, which is in syenitic granite, is another 
fine exhibition of this arrangement. It does not therefore 
appear to belong, or to be produced, by the character of the 
rock in which the lode is formed. 

§ 98. The lenticular masses described in the foregoing par- 
agraphs, are frequently called bunches by miners. These 
bunches are, however, frequently subordinate to still larger 
segments of the lode, through which the riches are distrib- 
uted. The larger segments form bands or belts extending 
from the top to the great depths below ; and which, taken -as 
a whole, are quite uniform in their productiveness. These 
rich belts, or as they are usually called, pockets, alternate 
with poor ones. So the lode, therefore, taken as a whole, 
has first its greater divisions of rich and poor belts or pock- 
ets alternating, which is illustrated in the Gold Hill vein ; 
and then these belts, whether rich or poor, are formed by len- 
ticular masses lying obliquely across the vein fissure. To the 
eye, the poor belts furnish no characteristics by which they 
can be distinguished, with certainty, from the rich ones. 
Experiments only bring to light the fact. The foregoing {»*e- 
sents features in, a lode which should not be lost sight of, 
either in the first explorations or in subsequent workings of 
it. The theory which we may adopt respecting the mode in 
which a vein is filled, must also take in this feature of it, in- 
asmnch as it may be regarded as a law in the distribution of 
the vein stuff. It is not simply that the metal lies in bunches^ 
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but the form of these subordinate masses must be taken into 
the account, and it not only affects the bunches of metal, but 
the vein stone also. 



CHAPTER XVI, 

Geohgieal ranges of the Ores or Metals^ — Are oeriain Metals 
confined to any certain Rocks f 

% 99. Although the formations in IN'ortb-Carolina are quite 
limited when geological epochs are counted, and though this 
subject may not be as important as it would if the range of 
rocks were greater, still its principles find many illustrations 
in the mining districts of the State. It cannot fail to be use* 
ful when our knowledge of the range is derived from foreign 
lands which have long been explored for the metals. 

I have occasion to speak of only a few of the metals in 
this connexion, those, for example, which are economically 
or commercially important ; and the order in which they re- 
([uire to be noticed is determined mainly by the geological 
relations they hold to each other. 

§ 100. Tin, — This metal is spoken of here for the opportu- 
nity it gives me for saying that tliere is no probability of its 
being found in North-Carolina. It belongs geologically to 
the oldest quartz or granites, and the oldest slates or killas, as 
they are called by Cornish miners. It is associated with cop- 
per ; and many of the Cornish lodes contain tin at the sur&ce 
and copper below. The stanniferous rocks of Cornwall, con- 
sist of quartzose granites, hornblende slate and clay slate, all 
of which are traversed by granitic veins which are^ mostly 
quartz and greenstone dykes, which are called dvans by the 
miners. They therefore make no distinction between slates 
which differ so much in composition as the hornblende and 
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day slateB. The graaites of Cornwall ccMitain much schorl 
and mineral, which is rather rare in the granites of Korth- 
Carolina. The relation, however, of the granite to claj slate, 
and killaa and quartz seams, is much the same as in Com- 
walL But in the latter country the tin ore is and was scatr 
tered over the sur&ce very much, as our gold ores are here. 
There was no difficulty in discovering the tin of Cornwall, 
and there has been no impediment to the discovery of gold 
here ; and after much search for tin and its indications, it 
seems there is little prospect of its discovery. 

The ores of copper take a much wider range than tin, al* 
thou^ they are almost constantly associated in certain rocks. 
Copper is, however, most frequently found in the oldest rocks. 
It is in granite and the adjoining slates in the Carolinas and 
Virginia. It is in a native or metallic state in the Potsdam 
sandstone and igneous rocks of lake Superior. 

Mr. Murchison observed veins of copper in the Devonian 
series in Russia. The Triassic or New Ked sandstone con- 
tains copper also, which seems tq be the most recent forma- 
tion, which furnishes it in workable quantities. 

§ 101. The language used respecting the occurrence of 
metal in different rocks, seems to be somewhat loose and un- 
intelligible. Thus, Sir H. De LaBeche remarks, with res- 
pect to tin and copper, that where granite and elvan are near 
these metals or their ores, they so abound that they may be 
worked, and produce good mines. Hence, he again remarks, 
we might infer that granite or elvan had considerable influ- 
ence in promoting the presence of tin or copper ores, which 
either occur in them or in other rocks in their vicinity ; while 
the granite influence was not essential to the accumulation of 
the ores of lead, antimony, manganese, zinc or iron, as the 
case may be, in quantities to be profitably worked. There 
are so many exceptions to the influence which is here spoken 
of^ that it is questionable whether we should continue to re- 
gard it of much consequence, although it is backed by high 
authority. There is, however, this ; workable veins oi ore are 
usually in a disturbed district, as I have observed in another 
place, or in a district in which elvan and granite dikes 
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abound. The rock of the country may be granite, or date or 
limestone ; and each may, or may not be metaliferons ; where 
it is disturbed by igneous rocks, the probabilities are much 
increased thereby ; if they are absent, the probabilities are 
much diminished. 

§ 102. The ores of iron and manganese have by far the 
widest distribution, both geologically and geographically. 
The magnetic and specular ores are widely distributed in the 
granitic series, in gneiss, mica and talcose slates, and primary 
limestone. Proceeding upwards in the geologic scale, ther 
appear in workable qaantities in the Taconic system, as ii 
North-Carolina and in the Lake Superior district. In the 
upper Silurian, in the carboniferous and new red or Triassic 
system. Hematites, accompanied with manganese, occur in 
the drift, and the bog ores are also widely distributed. Similar 
deposits seem to belong to all ages. They are frequently the 
products of mineral springs which now cease to flow ; but 
which have left thin deposits among the tertiaries and most 
recent formations. The silltate of manganese occurs in the 
oldest slates in veins. 

Antimony ores, according to De LaBech^, are chiefly 
obtained in fair abundance in those portions of the granitic 
districts, which are much associated with trappean rocks. 
Oxide of manganese occurs also in the same rocks contigu- 
ous to the traps just spoken of. 

§ 103. The sulphuret of zinc is associated with both tin 
and copper, but more frequently with the latter. In the 
mining districts of Cornwall, zinc is very widely distributed. 
The red oxide of Sussex county. New Jersey, is connected 
with the primary limestone, its epoch is Jiot determined. 
The sulphuret of zinc in North-Carolina, belongs to the Ta- 
conic rocks, and is only found in considerable quantities at 
the Washington mine. Carbonate of zinc or calamine, is 
confined in England to the carboniferous formation, and it 
probably in this country referred to the same or nearly the 
same epoch. Oalena or sulphuret of lead has a wide distri- 
bution. It is found in veins in gneiss and granite in this 
conntry, and from these ancient rocks it ranges up to the car- 
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IxAiferous series. Galena, zinc, silver, gold and copper are 
asBOoiated in the Washington mine, in Davidson county. 
Antimony and galena occur in the gold region of Georgia, 
in certain parts of the Gnm-log mine. 

§ 104. Gold is the associate of the snlphurets of copper 
and iron. The snlphuret of iron alone and quartz, may be 
regarded as the true associates of this metal, and it may be 
with gold as with silver ; the latter though occurring in the 
same vein with snlphuret of zinc and lead, yet is rather at- 
tached to the latter than the former; and so it may be con- 
jectured that gold, when it occurs in the same vein with snl- 
phuret of copper and iron, is mixed with the latter rather 
than with the former. Gtold veins traverse gneiss and horn- 
blende, mica and talcose slates. These are the oldest slate 
rocks, and belong to the Blue Ridge. Another set or group 
of auriferous veins belong to the Taconic system. Previous- 
ly to 1855, 1 had inferred that the auriferous veins of the two 
series belonged to the same epoch. But this position appears 
to be untenable now, in consequence of the discovery that 
auriferous beds also occur in the Taconic system. The gold 
of these sedimentary beds must, of course, have been deriv- 
ed from the preexisting lodes of the hornblende, mica and 
talcose slates. So far as this country is concerned, no discov- 
eries of gold in veins have been made in rocks of a later date 
than those of the Taconic system. 

§ 105. Cobalt is found in a homblendic gness at Chatham, 
Connecticut ; it is associated with iron pyrites ; it is called 
copper nickel, being a compound of cobalt nickel and arse- 
nic. Silver is associated with lead, but it is in this relation 
in the older roclcs. Small quantities of snlphuret of silver 
occur in Montgomery county, in the slates. Cobalt, silver 
and arsenic are found in some of the latest formations in Eu- 
rope. Theae substances occur in the veins of Joachimsthal' 
of the epoch of the Tertiary. They are probably the latest 
Teins, whose age ia determinable by the age of the forma- 
tions through which they pass. In this instance, the geo- 
graphieal relation of the veins to igneous or eruptive rocks 
ia quite manifest, an4 it may be regarded as due to this influ- 
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ence, tliat the vein fissures became charged with the ofes of 
the metals in question. There are no mstancee known in 
England or France of vein fissures occurring in the lias, 
oolite, or any of the later formations. The Atlantic slope 
from Ifew Jersey to Alabama, is in part overlaid with Creta- 
ceous, New Bed sandstone and Tertiary ; but there are no re- 
positories of the ores in that distance, which are connected 
with these later formations, excepting that of copper in the 
New Bed sandstone. Mercury is said to occur in gneiss and 
older slate rocks. In Idria, it is associated with coal shales 
in the condition of a sulphuret 

§ 106. The results to which obsenration tends are, Ist, 
That the original repositories of the ores are to be sought for 
in the primary and Palssozoic rocks ; 2d, That it is in the re- 
gion of the primary that they may be expected ; 3d, That it 
is in the yicinity of eruptive rocks, granite, trap and porphy- 
ry, that the probabilities of their existence is greatly increas- 
ed. Still, many districts where irruptive rocks are extensive, 
furnish only traces of a metaliferous region, as a part of New 
England proves. In these rmarks, iron may be regarded as 
an exception, inasmuch as it is common alike to many dis- 
tricts, while lebd, zinc, copper, gold, etc., are more generally 
restricted to certain tolerably well defined districts. 

§ 107. Are veins of cmy of the metals oanjined to certain 
rocks t — ^Whether any of the ores of the metals are confined to 
certain rocks, is not to be expected in a restricted sense, 
gome are confined, probably, to a limited series, as the pri- 
mary schists ; and some others seem to be associated more 
frequently with a given rock, as chromate of iron with ser- 
pentine. 

Several chemical combinations of the metals pass through 
a wide range of formations. No mineral substance is more 
common than iron pyrites. It is disseminated in most rocks ; 
and it occurs, also, in veins. It is found in sandstone, all the 
limestones and slates, of all ages, and in the tertiary ; it is a 
mineralizer of wood in volcanic and sedimentary rocks. 

§ 108. Copper pyrites, though widely disseminated, is 
much less do than iron pyrites ; and its quantily is usually 
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lett where the two oceapjr the same lode. Copper is re»- 
tricied nther to tite older rocks, but is not c<Hifiiied to m 
Umestone, sandstone or Blate. 

Mmganese is also widely diffused ; but when it is found in 
the more»recent formations, it is derived, as in the case of the 
oxide of iron, from pre-existing repositories. Gold is restrict- 
ed in its range, but not confined to one rock. Tin is confined 
to the oldest rocks, bnt not restricted to one. Mercury, 
which is restricted to a few districts, is not confined to one 
rock. Platina and its associates are referred to the serpen- 
tines. 

It appears, therefore, that though certain ores have a res- 
tricted range, yet they do not appear to be confined absolnte- 
\j to one rock. Gold is rarely found in limestone and ser- 
pentme, but in North-Out)]ina it is sometimes found in both 
of these rocks. 



CHAPTER XVTL. 

CircumBtanoes which favor the cLceum/uUU'wn of Ore m 
Master — jSi€Ue of the adjacent Rock^ {sometmiea called thd 
country j) which i^spears to fa/oor the accrnn^iUxLion of Ore 
ta a Vein — Vidinity of Eloane— Passage of a Vein from 
me Aodk to another— Condition of the Walls of a Vein. 

§ 109. The contents of a vein is often found to have fiGcn- 
knulated at certain points. Miners as well as geologists have 
escribed these enlargements to certain causes. When, for 
example, two veins cross each other, the ore at the point of 
intersection is twice as great as in either of the intersecting 
▼eios. This &ct is so common, that when two veins are in-* 
dmed to each other, and if prolonged will intersect, it is 
confidently expected that it will yield a much larger amount 

7 
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of ore. This is one of the most frequent and oonetant facts 
in mining which can be relied upon, or which, ii it occnrs, 
may be reh'ed upon for increasing the product of the lode. 
This expectation is carried still farther ; when, for instance, 
two bnnches or pockets of ore in the same vein are approach- 
ing each other, at the place of meeting it is expected the ore 
will be increased. 

§ 110. The same resnit takes place when a vein crosses an 
elvan or dyke. De LaBeche remarks upon this snbject, that 
the connexion between bunches of ore in fissure, where thej 
traverse the elvans, is well understood by the practical mb- 
ers of Oomwall. One of the most remarkable examples giv- 
en in illustration of the fact is, that of the Wheal Alfred, 
near Oninear. The elvan crossed by the vein is about three 
hundred feet thick ; the vein crosses it at an angle of about 
86®. Tlie elvan dips N. W. at an angle of 46®. The inter- 
secting lode dps at an angle of 72®. The lode was in slate, 
and produced some ore while in it ; bnt upon entering the 
elvan it became much richer and increasing in value, when 
it finally yielded an amount of ore which was suflScient to 
give a profit of £140,000 sterling tb the adventurers. After 
quitting the elvan, and again entering the slate below, the 
lode became poor, and eventually was abandoned on this ac- 
eount. 

§ 111. Sometimes a lode in crossing an elvan is split in 
strings, and though the amount of ore may not be diminish- 
ed, it will increase the expense of mining considerably, in 
consequence of the large amount of rock which may be ne 
cessary to raise and dress. Tlie cases belonging to the kind 
under consideration as a whole, furnish a large per cent, in 
&vor of the increase of ore in the dykes, or while the vein is 
crossing them. When the vein passes between the elvan and 
the rock, prior to its intersection, the bunch of ore is also in- 
creased. 

§ 118. Veins are supposed also to be more promising in 
the vicinity of elvans and other eruptive rocks. AH these 
fiu^ts seem to point to the infiuence which igneous matter has 
upon fissures, probably in opening passages from beneath 
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upwards. The foregoing is in accordance with the prevail- 
ing opinions of the captains of mines in Cornwall, where it 
18 said that the greatest quantities of copper ores are fonild 
in the neighborhood of large elvan courses. This view it is 
important to examine ; for^ in the mining districts of Korth- 
Oarolina, large dykes or elvan courses form one of the inter- 
esting features of the country, as I shall have an opportunity 
for showing in the progress of this report. 

§ 113. Tliere are many points of interest connected with 
the intersection of lodes one with another, or with dykes, 
which are not by any means sufficiently elucitlated or estab- 
liahed. Thus, at what angle is the most favorable for an 
increase of metal, or is the angle of intersection only a 
secondary point? Is there any connection between the in- 
crease of metal in the lode and the texture of the dyke 
which is intersected ? or is there any connection between the 
increase of metal and the kind of elvan lithologically con- 
sidered t Tlie foregoing, together with many other inquiries 
important in mining, can only be satisfactorily answered by 
records duly made by intelligent agents or captains of mines, 
who feel sufficient interest in the matter to note all the facts 
pertaining to the subject at the time when they come under 
observation. 

§ 114. The condition of the adjacent rock is also supposed 
to influence the production of the vein ; or, as the miner 
wovld say, the richness of the vein is dependent upon the 
eonntry. Thus in certain Cornwall tin and copper mines, the 
lodes were rich where the clay slates were of a blueish white 
Qolor, and poor where they were black. In another mine it 
was productive while in moderately hard kiUas; but when it 
entered a stratum of hard killas, the riches were cut out 
Other instances are given where the same unfortunate change 
occurred on passing from softer to harder slates. So in cases 
<^ granite, where it was soft, the lode was rich ; but on en- 
tering into a hard part of it, it became poor. These cases, 
however, do pot seem to be perfectly satisfactory, other causes 
may have operated to have induced the change observed ; 
or, ii»aftiwP4*>i as veins change even when the rock preserves a 
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uniform textore^ ibt% change may have been only one of thoee 
alternations met with in every day mining experience. So« 
also^ the paaaage of a lode from one rock to another is nsoal^ 
ly attended with a change in its valne, increasing in 8<mie 
cases^ diminishing in otibers. Sotnetimes a lode is rich in the 
slate, and becomes poor on passing into granite ; in pthers, it 
IS poor in granite, but becomes rich in slate. So it wonld 
appear that the rock itself does not c<Mitrol its mineral 
wealth ; or, if the position is too broad, it may be said witli 
truth that it does not exclusiirely control it The value of the 
lode in either case may be increased by an elv'an course, 
which exists in one instance and not in anoth^. The &cts 
are too meagre, the observations too limited, to enable us to 
predict, with certainty, respecting the nature of the change 
which is to be expected in any given case, or whether a 
change will take place at all ; though it is pretty well eetab- 
lished that a change of ground produces a change of metak. 
In one or two instances in North-Carolina, a lode, in passing 
from slate into granite^ continued to be equally rich in the 
latter, as in the former rock. 

§ 116. The condition of the walls of a vein are also sup- 
posed to influence the richness as well as the quantity of ore 
in it. A firm, hard, well defined wall, is regarded aa the 
most &vorable condition ; if the walls on the contrary are 
soft, they do not hold tlie metal. So the presence oifiukan 
is a ihvorable omen, according to CSomish miners. Walls^ 
however, may have been originally firm, but in consequence 
of the decomposition of the sulphurets, may be soft^ied 
and broken down. Their present state then, does not neces- 
sarily decide what influence they have exerted upon the lode, 
as in the cases respecting the influence of the rock on it» 
lodes ; so it may be said that the influence of the walls on 
the contents between them is not well understood. It is dif- 
ficult to distinguish between accidental circumstances and 
necessary results or causes ; the relation between antecedents 
and consequents. It is not possible to decide what influ^Bce 
a distant centre of force has, or can have, in the prodnetton 
of certain phenosieha. There are, for instance, a complica* 



KOBlB^SABOLDrA G90LOGIOAL SimVET, 101 

tion of forces ; a gabterranean force in which heat may play 
its part, and electrical forces which circulate in the earth's 
crusty which play their part also. Observations require to be 
multiplied before some of the common and prevalent notions . 
of miners can be received as decisive judgments. Observa- 
tioDs which are conducted properly, and those tabulated, will 
lead to judgments which will be useful in a new mining re- 
gion, and probably in all mining countries. 

§ 117. I have treated of vein fissures and otiier repoeito* 
riee of the ores and metals in the preceding chapter at some 
length, but it remains to classify and arrange them according 
to the characters which belong respectively to each kind. 
Now the forces which act upon the rocks within the sphere 
of observation, and which break the continuity of strata, are 
by BO means numerous ; and it so happens, that though the 
forces may differ, still the results are quite similar in certain 
respects ; thus the cooling of the earth's crust opens deep fis- 
sures or rents, aud so also the desiccation of rocks must pro- 
duce cracks by shrinkage. In igneous rocks, and those fonn- 
ing a greater part of the earth's surface in the era when vein 
fiflsnree must have been the most frequent occurrence, the 
tiasures were the effect of cooling. In the era of sediments 
on the contrary,. especially those which are calcareous and 
argillaceous, desiccation cracks must have been the most fre- 
quent. Desiccation cracks, however, differ from fissures pro- 
duced by cooling, in the depth. By simple drying, fissures 
may be confined to a single rock ; and it probably will be 
also checked with numerous cracks. In fissures from cooling 
of die crust, we may recognize a general force ; in desicca- 
tion, a local one. In the former, too, it is probable that fis- 
sures would be accompanied with the shifting of the position 
of rocks, which would operate to 'extend them. IQiere is 
still one more mode by which the earth's crust may be, and 
IS fissured, as well as dislocated, viz., the action by the elastic 
vapours and gasses, which no doubt become pent up and 
confined, until, by accumulation^ the force breaks the centi* 
niiity of the strata* Sometimes, in the movements produeed, 
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the strata subeide ; at other timeB they are elevated or shift- 
edy as. represented in iig. 14. 

Fi«. u. 21ie most important forces by whidi 

^ tlie earth or its upper rocks are fissur- 

ed, rent or separated, may be reduced 
to three : 1. Fissures by secular refirige- 
ration; 2. Drying and desiccation of 
sediments ; and 3. Tlie action of elas- 
tic gasseous bodies disengaged in the interior of the earth. 

§ 118. Notwithstanding the foregoing statement respect- 
ing the nature of tlie forces which produce fractures and fis- 
sures in the earth's crust, still they do not furnish the neces- 
sary characteristics for distinguishing the different reposito- 
ries of the metals from each other. Indeed these reposito- 
ries scarcely admit of a scientific claesification. We may 
enumerate, however, certain kinds of repositories which seem 
to be distinct from the others, and which it is useful to notice. 

. (a.) those REPosrroRiES wmcH are ootemposanbous wrni 

THE ROCK. 

1. The first includes those repositories where the ores are 
disseminated in the rock in grains, and small and large 
masses, as chrome ore in serpentine ; magnetic iron ore in 
the hypersthene rock of the Adirondaeks in northern New 
York ; the specular ore, in some instances, in pyrocrystalline 
limestone. ' 

2. The secondy aeggregaled seams^ which present a welted 
appearance upon the surface of the rock. Particles and 
small masses of metal are arranged in lines along such seams, 
but they are usually stony^ and are cotemporaneous with the 
rock, so far as the materials are concerned, which form the 
seggregations. They rarely contain sufficient metal to pay 
the expense of extraction. 

3. llie third, beds or deposits of metal which are formed 
during the period when the rock was forming or being depos- 
ited. Some of the gold repositories of North-Carolina be- 
long to this kind, and all the iron ores which are stratified in 
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the sediments. Thej belong to all the ejstems which have 
been recognised ; tlie oolite ore of the upper Sihirian in New. 
York and Virginia, the iron balls and stratified deposits of 
the carboniferoas system, etc., are among the most important 

(B.) yew FiaSUBIBB WHICH HATE BEEN PBODUCED AFTER THE OOH* 
SOUDATION OF THE BOCK, AND SUBSEQUENTLY FILLED. 

1. The first contains tlie grcmitio and trwppean veins or 
djfkei. Thej are true veins which were filled with stony 
matter, immediately after the fissure was formed. 

2. The second, fissures which remain open and are slowly 
filled with stony and metallic matter in aggregations quite 
variable in their arrangements and relations, To this kind 
bebng the veins of workable ores, sulphurets, etc. 

3. The third, desicocUioH crqichs^ they are sometimes filled 
in part with tlie ores, bat generally with sparry limestone, 
sulphate of barytes, etc. Cracks in septaria, in clay slate, in 
limestone and other rocks, with lenticular shaped fissures be- 
bng to this kind, provided they begin and end in the rock. 

§ 119. Repositories of ores occur, of which it is difiScult to 
offer a satiafactory explanation of their production, or of the 
mode in which they were filled ; among which I am disposed 
to place the copper ore of the New Red sandstone, and the 
leid ores of Missouri in Silurian limestone. The former, 
however, Prof. Rogers is disposed to regard as irregular re- 
pontories, and perhaps filled by otipreous emanations from 
beneath ; and so it is not improbable that the repositories of 
galena in the western limestones may be regarded as irregu- 
lar Yein fissures, which were sufiiciently extensive and deep 
to form connexion with the pyrocrystalline or eruptive rocks« 

The assumption may appear unwarrantable; but when we 
lee so many illustrations of the fact, that fissures are in prox- 
imity to eruptive rocks, and very uncommon in those at a 
distance, the assumption appears less hazardous. It is sus- 
tsmed also by established principles, and appears more ra- 
ti<mal than the theory which ascribes their formation to ma^ 
teriab in the rock, am^ subsequent to consolidation, were se- 
creted into the qpen fisanres. It is true, that in support of 



tke laltar there is no qnestioii raepectiiig the fiHiag of tMiDB 
hj flpsr, and sometimes it is intermingled with the sttlpharels. 

The fitusts show that it is in accordance with known phe- 
nomena^ and deserves consideration before it is rqacted. 
Those which are most important in North-Carolina, are the 
ooBtemporaneons beds, as the gold deposits. Die diflBem]- 
nated ores, as the chrome ore and the vein fissnre. 

§ 120. Nnmerons examples of the occurrence of the ox- 
ides in such relations as to indicate the contemporaneous ori- 
gin of the rock and ore, are furnished in the instance of 
chrome in serpentine. Franklin county in North-Carolina, 
and Franklin and Hampshire in Massachusetts, furnish numy 
instances of chrome ore imbeded in the rock. Serpentine » 
a rock which is now admitted as of igneous origin ; hence it 
may be inferred from the relation of chrome to the rock, 
that it is also an igneous product, contemporaneous with the 
rock. 

Serpentine, in northern New York, contains primary lime- 
stone; and large blocks of serpentine frequentiy occur in 
limestone. Sometimes they form a rock composed of equal 
parts of each. These may be supposed to have been acci- 
dental ; or, that they have been developed in a magnesian 
paste by metamorphic action. This view is inconsistent with 
the facts revealed in St. Lawrence county. New York, and 
western counties of North-Caiolina. In New York, the lime- 
stone is beneath the Potsdam sandstone, and is an unstratified 
rock, and has, in several instances, changed the Potsdam 
sandstone by contact It is with this unstratified limestone 
that the serpentine is associated, and it is also in this lime- 
stone that the specular oxide of iron is imbedded ; it is as it 
were entangled with it, and became so when in a pasty condi- 
tion. If the views of geologists are true respecting the con- 
nexion of chrome ore with serpentine, analogy may weU lead 
US to apply the same view to the origin of tiie specular ore 
in the primary limestone, lliis view, however, must be re- 
strioted to certain cases, for it unquestionably occurs in regu- 
lar veins. These may be obscured at the soifiice by tha dis* 
integratian of the ore whidi may ba spcead out widafy over 
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the soHkoe in an earthy state, and appear like an (Htlinary 
bed of hematite. 

§ 121. The fact just stated respecting the occnrrence of 
iron ore in beds requires a &rther notice in this place. Only 
two of the oxides of the metals occnr in the soil, or in tl|e 
modem deposits, yiz., iron and manganese. It is scarcely 
neceesary to remark that these oxides are widely distributed, 
and it happens that wherever a rock is undergoing decompo- 
sition, we find one or both of these oxides as products of the 
change. In many accumulations ol debris, we can discover 
inMi and manganese disseminated through the porous mass ; 
it may give it a deep red stain, or red and purple stain, 
whidi indicates the presence of both oxides ; or these oxides 
may form black concretions in the soil. But what is of the 
most importance, is the accumulation of both in large and 
extensive beds. Most of the hematites and black oxide of 
manganese belong to deposits of this kind. They are pro* 
dacts of decomposition. The manganese, though widely dif- 
fused, is &r less abundant than iron. Manganese is evident- 
ly soluble in "^ater by the aid of carbonic acid. Infiltrations 
of manganese and its deposition on the surfaces of sandstones, 
porphyries, etc., in dendritic forms, are instances of solution. 
But its occurrence upon the surfaces of the natural joints of 
ro^ seems to be due to another cause. 

Iron, in a state of hydrous per oxide, is not confined to the 
soil of the present ; it is a deposit in beds in most of the sys- 
tems of rocks, the Silurian, Devonian, Carboniferous and 
Permian. The same causes, therefore, have been operative 
ia the distribution of iron in the mode I. have indicated, 
throughout the sedimentary period. Its source cannot al- 
ways be told. One of the most common is the sulphuret of 
inm, which is confined to no rock or epoch. 

§ 122. From the foregoing facts, it appears that most of 
the vein stone and metalic combinations possess volatility in 
the presence of water and sulphur. Possessing therefore this 
property, sometimes in an eminent degree, it is clear that it 
is possible that they may be introduced into the cracks and 
fioBwoa of the eardi's crust ^ a state of vapor. In this state, 
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thej are in a condition to penetrate all the narrow and thread 
like seams, as well as the wider and more important vein fia- 
snres. In this condition, too, the materials become as it were 
incorporated, to a certain extent, with the rock through the 
medium of its pores and open stmctnre. These Tapoara pos- 
sess a decomposing activity upon the snrfaces of rocks with 
which they come in contact ; though it may not be posmble 
to determine now, in the decomposed vein stuff, and the in- 
ck)sed walls, what is due to the contact of vapours, or the 
active elements which are subsequently disengaged by the 
decomposition of the sniphnrets. 

It is not inconsistent with known facts and phenomena to 
infer too, that veins may be filled in part by igneous injec- 
tion, and in part by vaporization. Phenomena seem to indi- 
cate that fissures have been enlarged or widened after they 
have been filled ; or that the vein stone has been moved up- 
on itself, or has been shoved upwards against the walls. The 
evidence of movements exists in the striated surfaces of the 
wall and matter filling the vein. These striations are known 
by tlie name of slickensides. The same force which pro- 
duce slickensides may also widen the fissure, and give there- 
by access to the vapour generated beneath, and at great 
depths. 

Mineral veins are both complex and compound in their 
structure Complexity may therefore be expected to have 
ensued in the details of their filling. That these are not al- 
ways to be ascribed to one cause is evident, and the recogni- 
tion of those forces, of which we have the clearest evidence, 
are developed through the instrumentality of a high tem- 
perature beneath the earth's crust, will go tar to explain ma- 
ny phenomena which a single force leaves in the dark. 

§ 123. Native metals, in the form pf deposits in the con- 
solidated sediment, similar to the oxide of iron, are some- 
what rare. In North-Carolina, however, native gold must be 
regarded as a sediment The deposits in which it t>ccura 
want the essential characteristics of veins; that of walk 
showing that receptacles of the metal were never fissures. 
The width of these depoaitoriea vary from a few inches to 
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fiz^ or seventy feet. The liqe of demarkatbn between the 
gold bearing stratum and the anprodnctive rock is rarely dis- 
tincti and is usually determined by trial; but to the eye it is 
extremely difficult to determine this line. 

§ 124. The depositories which belong to this class, are the 
Jones A Xjauflin mines in Davidson, the Howie mine in 
Union, and the mine near Zion, in Montgomery county, 
lliese deposits I had suspected for a long time to have been 
ootemporane^us with the rock ; but the evidence that gold 
was truly a sediment, might not be fully sustained by the 
facts I had to present. But the occurrence of fossils at the 
last locality in the midst of the gold, and with the debris of 
the rock containing gold, and often visible in it, showing that 
it is not derived from an intruded decomposed dyke or por- 
phyry, sets the matter at rest More than $100,000 have 
been taken from this deposit. These beds containing gold are 
quite namerous and important in North Carolina. These de* 
posits are osu/illy in the .talcose slates, which are impregnated 
with the oxide of iron, derived from the decomposed sul- 
phuret of iron. The deposit at Zion is in quart?, which over- 
lies a brecciated conglomerate. 

I am unable to learn that this fact respecting gold, under 
the circumstances I have now communicated, had been sus- 
pected. A moments reflection, however, will satisfy any one 
that tbia mode of occurrence presents nothing very remarka- 
ble. Other metals occur in this mode in the form of oxides, 
while gold being unoxidable, occurs in its motalic state. 
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CHAPTER XVm. 

Direction qf the aode of distuTixmoe or the linee qf/tmlie and 
of Dyhe Fissuree — Direction of Vein Meeurea — Otneral 
condusionSj etc. 

§ 125. The geological map of North-Carolina, noW in pro- 
gress, will ghow that there are certain lines or axis which are 
constantly directed to certain points of the compass, or which 
do not deviate materially from those points. These indicate 
the axis of disturbance which may have occurred in any giv- 
en mineral district. 

Taking the direction <ff the trap dykes, we shall find that 
their line of bearing approaches nearly north east and sonth 
west. There is, however, a variation amounting to many de- 
grees, so that the limits being given, the result wonld show 
that they run from N. 10° E. to N. 85° E. Of twenty dykes 
which occur in the width of twenty rods, the direction is 
about 20° E. A group of dykes occurs between Greensbo- 
rough and Lexington, about fourteen miles east of the latter 
place, upon a remarkable trappean belt between the slates of 
the Taconic system and the Oreengborough and Salisbury 
granite, a sienitic granite, which is remarkably metaliferous. 
This belt, wherever exposed, exhibits a cluster of dykes and 
veins, which are frequently interlaced with each. The veins 
of felspar are intersected by the trap in a few instances, 
showing that the former are the oldest. 

The vein fissures, though they too are intersected by dykes, 
pursue a course approaching to parallelism with each other, 
and their range of direction N. 10° W. and N. 70° E., by far 
the greater number are about N. 30° E. 

The ranges of hilb are usuaUy parallel with the Blue 
Bidge. In no instance is the direction of the out crop of a 
rock or its strike coincident, with the ridges, they always cross 
them obliquely, while, however, if the strike of the series of 
knobs and ridges are taken together, there is a dose cofres- 
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pondeBce between the strike of the rock and that of the 
ridgeg; but when each is taken by itself, they never coin' 
cide. 

Hie axis of disturbance, therefore, and the bearing of veins 
and dykes which show the direction of fissures, are parallel,, 
or nearly so ; though if the subordinate segments only are 
taken into the reckoning, as a separate and distinct ridge, 
there wpnld be a decided deviation from parallelism. 

§ 126. The reUUion of dykes and veins to ridges^ or the 
the more devoted parts of the cotm^.-^The mining district 
of North-Carolina, and indeed 'of the southern States, occu- 
pies the second belt of table land. Throughout this belt, the 
vein fissures more frequendy occupy those positions which 
are only moderately elevated. The highest hills of Davidson, 
Randolph^ Cabarms, Mecklenburg, Rowan, etc., are rarely if 
ever tiaversed by vein fissures. The Gold Hill vein runs 
nearly parallel to a ridge along its crest. Other examples of 
productive veins are as common in valleys as upon ridges« 
Hie highest ridges of Randolph and Davidson are formed of 
exceedingly hard quartzite, and though veins sometimes occu* 
py some of the highest points, yet, I do. not know of a pro' 
dncttve vein upon those points or ridges. The country may 
be r^;arded as low wh^re the vein fissures are the most nu* 
merous, as near the Pioneer mine in Cabarrus county. Thercf 
is, however, no necessary relation between the height of the 
country and the frequency or infrequency of veins or elvans^ 

§ 137. The prevailing dip of the rock is to the north west, 
wUch continues to the liue of junction with the gneiss and 
mica altfte of the fianks of the Blue Ridge. The north west 
dips are an exception to the prevalent dips of the Bluq Ridge. 
I am unable to determine the age of the fissures and elvaxF 
courses by their direction. There is no doubt respecting 
the fiEust, however; that the vein fissures belong at least to 
two epochs, as I have elsewhere remarked ; but the lodes or 
veins are so nearly coincident, that it is impossible to deter- 
mme the fact from the direction of the fissure, seeing they 
belong to adjacent districtSi 
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1. Oenerdl candtmofut respecting the distrtbufian qfpeins^ 
etc. — Although tlie dynamics of vein fissxires are not as yet 
sufficiently elucidated to enable geologists to explain all the 
phenomena attending them, still there are certain facts which 
throw much light npon the forces which have been active in 
their production. Thus it is true in the general, that vein 
fissures are near the centres of disturbance, and in the vicini- 
ty of eruptive rocks ; when they traverse the newer forma- 
tions, it id proof conclusive that these eruptive rocks are con- 
nected, in some way, with their production. This view is 
sustained by facts of a negalive kind, that where eruptive 
centres are unknown, vein fissures are extremely rare. 

The foregoing conclusion is consented to by the most dis- 
tinguished writers and observers, and observations in Korth- 
Carolina sustain the position. In the region where eruptive 
rocks occur, there the most productive mines have been 
found ; yet there are tracts or districts where the country is 
riddled with trap dykes, which are not known to be rich in 
veins of metal. In parts of New England granite veins are 
very numerous, yet veins of tlie metals are scarcely known. 
Still the rich districts abound in trap dykes and elvans. 

2. MinerdU are distrtbtUed in districts. — ^It is extremely 
rare that a single vein is alone, and has no companions. In 
North-Carolina the districts are elongated, or lie in belts. 
The slate formation to which Gold Hill belongs stretches 
nearly across the State. Parallel with the slate, and close to 
its borders on the west, lies the granite belt, which is rich in 
metals, and is equally extensive. 

Another mineral belt or district extends from Sing's moun- 
tain through Lincoln county to the Catawba, in the direction 
X)f Sherril's ford. 

These examples of mineral districts are so distinct, that the 
facts have been recognized by many competent observers. 

3. As productive veins are related geographically as well 
as geologically to eruptive rocks, they must be regarded as 
proximately connected with their filling by the metals. TikBX 
they may be instrumental in the dry way of producing this 
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effect by opening passages to the Zones of incandescent mat- 
ter, or of converting fissures into galleries of sublimation, 
■eeina highly probable. M. Neekar, I believe, was the first 
who proposed this theory. 

4. I have made no allusion to the electrical theory of Mr. 
Fox, a theory which many seem to favor and even adopt 
Bat it has always been objectionable, on the ground that the 
cooeequent is put for the antecedent The fact that electri- 
cal currents circulate in fissures, is no proof that they were 
the eflBcient cause which was instrumental in filling them. 
The parts of a fissure, considered as a whole, may be regard- 
ed as an apparatus sufficiently complete to develop currents, 
or to disturb the electric equilibrium. In this view, it may 
airange the materials already in the vein, but not collect 
them from a distance.. The currents are created, or set in 
motion, after the apparatus is put together, but they had no 
part in its creation. It is by no means strange that electrical 
cnrrentB are developed under the circumstances, when, in 
fiict, OTery chemical change is attended with the excitation 
of electricity. ^ The water of the mine is often charged with 
the salphatea and other salts, a condition favorable for elec- 
trical distorbance, as weU as farther chemical decompositions. 
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CHAFFEE IIX. 

Sepoittoriea of the metals m the midland wuntiee of North- 
Cofrolma — They hdong to both divimons ^ ths roeka^ the 
primary or pyrocryetaUine^ and the sediments. — In the for- 
m>er^ they are always in veinsj or else in beds of the same 
epoch with the rock; in the latteTj in veinSy and in the oon- 
dition of sedimenis. — Of the ores of iron. 

§ 128. Our knowledge of the repoBitories of the ores and 
metals has been progressive, l^e establishment of the fact 
that gold occurs as a sediment, was not known prior to the 
commencement of the geological survey of this State. The 
occurrence of the magnetic and specular oxides of iron in 
veins in the oldest sediment of North-Carolina, has also been 
established during its progress. 

The pyrocrystalline rocks are traversed by veins carrying 
iron, copper and gold. The sediments of the Taconic system 
are not only traversed by similar veins of a later epoch than 
the former, but contaiti strata also richly diarged with metal. 
In Korth-Carolina there are no masses of iron ore contempo- 
raneous with the rock inclosing it, as in the northern part of 
New York, where the hypersthene contains masses five or 
six hundred feet across, and which are evidently of the same 
age as the rOck. The iron here is mostly in veins, whether 
in the primary rocks or in the Taconic system. Where the 
iron occurs as in New York, the rock is an eruptive one, in 
the molten ihass of which, the iron it contains, becomes in- 
termingled While in a state of fusion. 

§ 129. Of the iron ores of the midland oomdies. — ^As I 
have already remarked, the iron ores occur mostly in veins^ 
It is true that the heematites or broMH ores and bog ores form 
beds in the soil; and near the surface, and to a very. limited 
extent also, particles of magnetic iron are disseminated in the 
consolidated sediment. The black sand, so common by the 
road side, has been detached very frequently from the strati^ 
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fied rodcB or the sediment Bnt I know of no strata in any 
of the sediments, rich enough in black sand or magnetic iron 
to be of any value. But its occurrence very firequently gives 
08 some information respecting the origin of the rocks in 
which it is found, or from which it has been detached. It is 
an interesting fact, that where a vein of the oxide of iron is 
found, it is always in proximity to one or more trap dykes. 

As an illustration of this statement, I have inserted fig. 15. 
It is merely intended as a general illustration of the fact ; 
and is taken from one of actual occurrence. 

a A rein of magnetic iron \dddd 
four parallel trap dykes; ft, coarse 
pyrocrystalline limestone; ^, quartz 
vein. 

In this diagram the masses all be- 
long to the eruptive rocks; but it 
will be observed, that the trap dykes 
were formed subsequently to the vein 
of iron, because one of them inter- 
sects it. The quartz vein is also cut 
by the dyke. But I have exhibited this diagram for the pur- 
pose of illustrating the general &ct referred to; that the 
veins of the metals are accompanied with trap, which is emi- 
nently an eruptive rock; but they are never contemporane- 
ous, and the trap is the intersecting rock, and of course runs 
in a different direction from the metallic veins. 

Trap dykes, although troublesome neighbors to the miner, 
yet their indications are favorable ; they are indicative of a 
mmmg district— especially when numerous. 

The midland counties are traversed by three parallel belts 
of nugnetic ore, or, in some places, the ore is changed to a 
variety called specular ore. 

fie^nning at the western part of the midland counties, 
the first belt to be described, paeses from six to seven miles 
east of lincolnton. It ia the prolongation of the King's 
mountain ore, in Gteston county. The geological position of 
thia belt is given on plate 14, section 1. It immediately ad- 
joins or belongs to the belt of sediments which has been de* 

8 
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f scribed as passing near Lincolnton. At Lincolnton, the rock 

18 mostlj a coarse light gray micaceons granite. Beds of 
slate, limestone and qnartzite, succeed it on the east ; bnt be- 
tween this and the gneiss, a little farther east, are the veins 
of magnetic ore. The position of the narrow belt of talcoee 
slate in which the ore occurs, is below or behind the heavy 
masses of granular quartz. These masses of quartz, as thej 
are continuous firom the South-Oarolina line to the Oatawba, 
are land marks for the position of the ore. There is no ore 
above the quartz, and I do not know that there is any in the 
gneiss represented as below the veins of iron in the section 
referred to. The careful consideration therefore of such re- 
lations, are of great importance ; they furnish the clue to the 
actual position of the veins. 

The rocks and ore taken in masses stand in this (Mtler, be- 
ginning our reckoning on the west : 

i' 

JOQ 
- a ^ 8 

III ^ I i I 

The quartz being a rock easily distinguished, becomes a 
guide to the position of the ore. 

These ore beds or veins of which I am speaking, are situ- 
ated six or seven miles eastward of Lincolnton, and upon the 
north side of the plank road. The.limestone is a mile west of 
the belt of ore. 

The ore is usually near the crest of a ridge, and here it 
traverses the parallel ridges, which, however, it crosses very 
obliquely. There is no instance in which the vein runs pre- 
cisely parallel with a ridge, or follows it ; it makes, in this in- 
stance, to the east. This fact should not be lost sight of in 
tracing the veins ; they may be exactly upon the crest*in one 
instance, but in the prolongation northward they will be 
found to have made to the eastward of the same prolonged 
ridge. 
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The direction of bearing, as determined by the harder 
maases of rock, is N. 20^ E. — ^and what is said respecting the 
bearing of the ore beds to the east, is tme also of the rock 
and strata in which they occur. 

§ 180. Certain peculiarities respecting the veins of mag- 
netic ore of Uncohi connty require a notice in this place : 

1. They are of a flattened oval form, that is, a vein is di- 
vided into sections, each of which partake of this form ; the 
thin edge, perhaps, not making an outcrop at all, but is in- 
closed between strata and slate, which come together at the 
surftce. This thin edge of ore, with its oval mass, lies ob-^ 
liquely in the slate, widening as it descends, until it reaches 
its maximum width, where it narrows below to its inferior 
edge. The thickness of the upper mass may be less than 
twelve inches. This laps on to the west side of another flat- 
tened oval mass, which lies behind the flrst ; but in its descent 
widens to a greater width than the first 

Some of the veins increase in width in this way, where, at 
the depth of sixty feet, they are six to eight feet wide. In 
working these veins, it is important to notice this arrange- 
ment, and especially the setting back of each oval mass ; it 
invariably begins behind the upper, and against the foot wall. 
An arrangement of this kind is represented in Plate 10, in a 
transverse section of the auriferous vein at Qold Ball. It is 
not, therefore, peculiar or confined to the magnetic ore veins, 
but seems to be common to many kinds of veins of ores. 

§ 131. The ore of the veins under consideration is usually 
tine grained, or very rarely coarse ; it belongs to the variety 
which is termed soft ; that is, it breaks readily, and may be 
crushed in the hand. This softness arises partly from the 
mixture of talcose slate, by which the grains are separated 
from each other, and their coherence diminished. This fact 
exerts a &vorable influence in smelting, as by it the ore 
is readily reduced to a size for the fire, and the fluxes to act 
readily upon it. It is also very strongly magnetic. The 
upper part of the veins have generally undergone disintegra- 
tion, and the maas of ore is frequently in the condition of a 
i^Hghtly coherent red mass, which readily passes into the eon- 
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dition of a powder. On the outside especially this change 
has taken place, while the interior of a maae may be still oc- 
cupied by a black unchanged ore, in the condition of grains. 
These changes are confined to the upper part of the vein, and 
only extend to that point where it is constantly wet. 

These veins of ore in Lincoln county have been worked 
for a long period, and they have been and still are celebrated 
for the good quality of the iron which they furnish, especial- 
ly when reduced with proper care. The iron has been fa- 
mous for its toughness and great strength, and the facility 
with which it is made into blooms. 

Messrs. Brevard and Johnson, are the principal owners of 
the depositories of ore in this belt. Being in lie interior of 
the State, the only market which this iron finds is a home 
market; smiths generally obtaining the necessary supply 
from them. A much wider range of sale may be antici- 
pated, provided Lincoln county becomes connected with Wil- 
mington and the Seaboard, by means of a railway. The ore 
being inexhaustible, water power to move machinery being 
abundant, and more than all, a sufficiency of fuel for char- 
coal, makes the production of iron cheap. By aid of rail- 
ways to take it to market, there is no question the iron may 
compete successfully with northern iron in a northern mar- 
ket. Charcoal iron must always have a preference over all 
others ; and, for special purposes, no other can be used. For 
all uses where machinery is exposed to great strains, no other 
will do ; especially, in those parts of a vehicle which are lia- 
ble to break, as the axles of locomotives, etc. 

§ 132. The prolongation of the Lincoln county ore appears 
in the next place not far from the High Shoals of the Little 
Catawba. 

It preserves the same relations to the slate, quarts and 
limestone, as those veins which have been already described. 
The character of the ore, however, in certain places, has 
changed. Near the High Shoals, or upon the property known 
by this naitie, there are three locations called banks, from 
which the ore has been obtained. The first is Jknown as the 
Ferguson bank» At this place the ore is brown; it hsi» 
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become peitnddated, and has the color of snuff. The nn- 
changed ore is largely intermixed with snlphnret of iron^. 
It is unfit for bar iron, but may be employed for casting along 
with better ores; in small quantities it makes a smoother 
casting than the purer ores. When the Ferguson ore is en- 
tirely decomposed, it makes a very good iron in the forge. 

The Ellis ore bank, is about three miles from the site of 
Fullenwider's old fdmace. It lies in the direction of King's 
mountain. It is a black ore, and the vein is eighteen feet 
wide. Its direction is N. 20** E. It makes good iron, and is 
inexhaustible. 

The Carson ore bank is the most easterly of the three. It 
is the common black magnetic ore, but is remarkably jointed, 
and hence breaks into distinct angular pieces. This prc^erty, 
or the High Bhoal property, is well provided with the means 
for manu&cturing iron ; the water power, the ore and fuel 
for coal is abundant #n the premises. It contains 14,000 
acres of land, and the south east part of which is valuable for 
tillage. 

The belt of ore with the same series of rocks continues to 
King's mountain, in the vicinity of which iron has been made 
for more than half a century. One of the principal veins is 
forty feet thick. The business is carried on by Mr. Briggs, 
who supplies the country with iron of an excellent quality. ^ 
The general character of the belt is preserved still farther 
south. It passes into South-Carolina, extending to the lime- 
stone Springs, in the Spartanburg district ; or to the Broad 
river, where iron works have been erected. 

In addition to the seams of magnetic ore which belong to 
this very extensive belt, there are beds of hssmatite near the 
top of King's mountain. 

Crowder's mountain also furnishes the peroxide or specular 
ore near the top, and is said to constitute a vein six or seven 
feet wide. This I have not visited. It is evident, from the 
foregoing statements, that this important ore is widely dis- 
tributed in Catawba, Lincoln and Gaston counties. There is 
no probability, however, that the ore has been discovered at 
aU the ac6es8ible points. There is but little doubt, that upon 
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this long belt, extending from the Catawba at Sherrill's ford 
to the Broad river in South- Carolina, at the Limestone 
Springs, other points not yet fonnd will come to light, which 
will greatly add to the amount already known to exist. 
There seems, however, to be so much which is now accessi- 
ble, that the inducements for finding more are not veiy im- 
perative, even with those who are engaged in its manufac- 
ture ; besides, the impossibility of );aking it to a distant mar- 
ket, or one much beyond what may be called the home circle 
of trade, must remain for the present a drawback upon this 
branch of industry. 

§ 133. I have stated in what relation the foregoing belt of 
iron ore is found ; that it is in close proximity to a narrow 
belt of sediments. I am not satisfied, however, respecting a 
question which might be raised, viz., whether it belongs 
strictly to this belt, and to the same epoch. I am inclined 
to regard it as an inferior series ; }mt geologicaUy belong- 
ing to the system of sediments which overlie those slates. 
But it is a question which is open for discussion ; one which 
may be debated, or which is by no means satisfactorily settled. 

§ 134. The second belt of iron ore in the midland countm. 
It may be regarded as beginning in Montgomery county. It 
passes through Randolph county near Franklinville, thence 
into Guilford county, and appears again ten miles west of 
* Greensborough, beyond which I have not traced it ; and in- 
deed do not know that on this immediate line of direction 
iron ore veins are known. 

The ore is upon the land of Mr. DeBerri, and I believe is 

six or seven miles in a south west direction from Troy. The 

countrv about it is uncultivated, and covered in the imme- 
« 

diate vicinity with the long leafed pine. 
Tlie relations of the ore to the surrounding rocks, is as follows : 
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Hie beds are traversed by a narrow bed of hornblende, 
which, however, is not in a parallel position. 

The mass of ore is about fifty feet wide. It occupies a 
heavy knoU or bill of a moderate height. How far the ore 
extends in the direction of its strike, I did not determine. 
It may be traced a quarter-of-a-mile, but being concealed by 
debris, its extent could not be determined without excava- 
tions. 

At the surface it is silicious ; but subordinate seams of pure 
heavy ore attest to the purity of the mass, as it will be found 
below. 

This ore is a peroxide at the surface. Its strike is JT. 80^ 
K, and dip N. W. at a steep angle. It is jointed, and breaks 
into angnlar pieces. The ore has never been noticed, and of 
couiee no trials have been made respecting the mode in 
which it will work, or the kind of iron it will make; but 
being free from sulphuret of iron, it is probable that the 
quality of iron will be such as to recommend it to the favor 
of iron masters. 

About four miles in a northerly direction from Troy, and 
in a range with the ore just described, another series of veins 
are known, and which lie in the neighborhood of the Carter 
gold mine. 

This ore is the magnetic variety, and much of it is in mi- 
nute octahedral crystals. It is very friable, but is intermixed 
wi& talcose slate and grains of quartz, which contributes 
very much to its softness. The beds of ore differ in compo- 
sition, but still it is no objection to the view which I have 
taken of them, viz., that they belong to the same epoch. It 
sometimes happens that a vein of specular ore lies by the 
side of a magnetic vein, being separated only a few feet. 

In this belt or range the iron ore of Davie and Stokes coun- 
ties should probably be placed. At rather distant points the 
ore of this belt appears in a range so direct, that there is no 
doubt of its passing entirely across the State. It Hes paral- 
lel with the limestones and slates ; but I am unable to trace 
these rocks across Catawba and Davie counties. We lose, 
after crossing the Catawba, the guides which I have spoken 
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of. There is eome doubt too, respecting the age of the lime- 
stone at Germanton ; that is, it seems to be different from 
the King's mountain limestone, and still, if the iron ore is 
regarded as an eruptive rock, there will be no objection to 
combining the Davie and Stokes belts with the King's moun- 
tain belt, which passes through Lincoln county. The conti- 
nuity of the belt is preserved better in the south than in Da- 
vie and Stokes. The ore of Davie presents great advantages 
for working, in consequence of the water power of the South 
Yadkin ; and as most of the iron used in tibds and the neigh- 
boring counties is brought from Tennessee, it seems that even 
a home market is an inducement sufficientiy great for tlie 
establishment of iron works upon the South Yadkin* 

§ 136. About three or four miles south west from Frank- 
linville, in an uncultivated part of the country, I found heavy 
black massive magnetic ore in abundance, lying in loose 
blocks upon the surface. These masses I found in immediate 
proximity to a vein of magnetic iron, which appears to be of 
a superior quality. This vein, though not in an exact geo- 
logical relation with those of Montgomery county, is still re- 
moved only a short distance from the quartzite. Its extent 
has not been determined, and cannot be, without the sinking of 
pits or uncovering the ore. I feel satisfied that it is exten- 
sive ; and as it is near Deep river, its imp<Mi;ance is enhanced 
by this circumstance. 

Specular ore was discovered near Trogden mountain many 
years ago. The seam, however, is too inconsiderable to com- 
mand attention. A shaft was sunk upon it before the pre- 
sent inhabitants settied this part of the country. The bright- 
ness of the ore probably deceived some discoverer, who mis- 
took the ore for silver. Old crucibles and fhmaces still at- 
test to the unprofitable industry of some expectant of a for- 
tune in the splendid lustre of this specular oxide of iron. 

§ 186. Ten miles west of Greensborough, in Guilford 
county, on a tract of land formerly owned by Mr. Ooffin, 
two or more veins of magnetic iron of great purity were dis- 
covered several years ago It is black and middling coarse, 
and has all the external characteristics of a most valuable 
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ore. It IB munized with any snbstance which uijnres the 
qiuditj of iron, and at the same time gnfficientlj soft to work 
easOy, and make a tough iron. In Kew York, in the mineral 
diatrictB where the magnetic ores prevail, it is regarded as an 
evidence, and in fact a proof, that an ore which cmmbles in 
the hand, or is easily broken, will make a soft iron ; while the 
haitl tongh ores, with a bright and shining Instre, will invari* 
ably make a hard iron with less toughness or tenacity, besides 
it 18 not reduced so kindly. The dull looking ores are always 
regarded as the best ; those especially which become red up- 
on the surface. 

The ore which I am describing is a dull looking ore, but 
very heavy and free from rock. 

Hie veins to which the surface ore belongs have never 
been imcovered or exposed. The distribution upon the sur- 
face indicates at least two distinct parallel veins. The sur- 
&oe masses become what is known as loadstone. They are 
not only thoroughly magnetic, but have two or more poles, 
and of coune repel or attract the poles of a common survey- 
or's needle, according as the poles are north or south ; north 
and south poles attracting, and north poles repelling. I may 
state in this connection, that a successful method of discov- 
ering veins of magnetic iron, is by means of a needle mount- 
ed like a dipping needle, but with one pole only. It is there- 
fore made one-half of a thin bar of steel, and the other half 
of brass. On passing over a concealed vein of ore the nee- 
dle is attracted; and when immediately over the ore, it 
points downwards. Its course of direction may be traced by 
the same instrument. 

Hie ore upon the plantation of Mr. Ck>ffin is between Brush 
creek and Beedy Fork. It extends north, and appears on 
the plantation of Mr. Joseph Harris, and onward to Bock-^ 
ingham county to the Troublesome, upon the plantations of 
John 8. Morehead, Esq., where it is in great force; and 
sonih, it crops out on the plantations of Mr. Joel Chipman 
and John Unthanks. Thus it appears to form either another 
bell distinct from those I have mentioned, or a subordinate 
one. I menticm it here as a subordinate one. The ore of Mr. 



122 KOBTH-OASOUNA OEOLOOICAL fiUBYET. 

Coffin's mine, even taken from the snrface, worked easilj, and 
made an excellent iron, which is remarkable, for surface ore. 

§ 137. The eastern or Chatham belt of iron ore is the least 
regular, as it now appears from my present information. 
Four or five miles from the Gulf, on the plankroad leading 
north, or towards Graham, the specular iron ore crops out on 
a ridge, on land owned in part by Mr. Evans. It is widely 
And profusely scattered over the surface, but it also appears 
in a heavy vein of rich ore some six or eight feet wide. Thit? 
vein is in a talcose slate, and in connection also with a rock 
which is regarded as soapstone, but which is by no means 
magnesian ; it is properly the figure stone or agalmatolite, 
and is known at many other places, in connexion with the 
iron ores. This vein I have traced three-fourths of a mile. 
It has a compact structure and a fine lively grain when fresh- 
ly broken, and is entirely free from sulphuret of iron. 

It will be seen from the foregoing brief statement, that this 
vein is an important and valuable one, being within a short 
distance of the Gulf, upon Deep river. The ground is de- 
scending to the river, a short distance only over the sandstone 
can be regarded as hilly. The raising of the ore too, will be 
attended with less cost than usual, inasmuch as the excava- 
tions may be drained for a long time, and will therefore save 
the expense of pumping by steam power. 

Another seam or vein exists in this vicinity on lands owned 
by Mr. Glass. It is the crystallized speculiff ore, but I have 
seen it only upon the surface. Kot far distant is the famous 
locality of haematite, usually known as ore hill. It occupies 
a knob some two or three hundred feet above the surround- 
ing country, The ore lies in belts, which traverse the hill in 
an easterly and westerly direction. Quartzite forms the pin- 
nacle of the hill, and as usual, is associated with talcose slate. 
The ore is more immediately associated with the latter rock. 

It is from this place that the ore was procured mainly in 
the time of the revolution. The old excavations are partially 
filled. The ore is in large concretions or masses, which, in 
their general arrangement, he across the hilL It is not, I 
believe, in one body, as has been supposed by many. The 
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quantity I am imable to estimate; but appearances go to 
show that it must be large. 

Some of the first ores of this neighborhood I found npon 
the pkntation of Mr. Heading. It is magnetic, and resem- 
bles very closely the kind I have already spoken of in Goilfbrd 
county, on the plantation of th^ late Mr. Coffin. I have not, 
however, seen tiie vein from which the remarkably fine spe- 
cimens were derived. 

Magnetic ore of a fine quality exists also on the plantation 
of Mr. Temple Unthanks. It is two or three miles beyond 
Mr. Evans' vein, and about three-fourths of a mile from the 
pknkroad. The vein varies in width from one to three feet. 
From &e foregoing statement, it will be perceived that in 
this part of Chatham county there is a valuable mineral dis- 
trict; furnishing three species of iron ore, the honna/tite^ rndg- 
netic and speonlar. These are the principal ores from which 
iron is obtained. These repositories also contain ore of great 
puity, differing from each other, however, in richness and 
other qualities; a &ct of considerable importance in the 
manufacture of iron. It is by a combination of different 
ores, possessing different qualities, that the manufacture of 
this metal is facilitated, and by which one possessing the most 
desirable qualities is obtained. I shall have occasion, how- 
ever, farther on, to add two kinds of ore to the foregoing list ; 
that of the hydrated oxide, mixed with carbonate and the 
celebrated ore called the black band, which belongs to the 
coal formation of Deep river. It is this first from which 
Pennsylvania manufactures her iron principally, though 
not entirely. Her iron masters also use the magnetic ores. 
The two tinds are mixed. Experience proves the value of 
the method. But who would suppose that iron masters, in 
order to obtain the results they seek for, could afford to trans- 
port the magnetic ore from Essex county, in northern New 
York, to Pittsburg ? and yet thousands of tons are annually 
sent there for this purpose. 

Chatham county, however, can furnish within the radius of 
seven or eight miles, five kinds of ore in abundance. It ap- 
pears that the ore of this coal field, though less in extent 
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than that of the true carboniferous in Pennsylvania ; yet, 
there has been deposited in this formation, iron or^ on as 
large a scale as in the true carboniferous. Many are slow to 
believe it, but I do not see any way to avoid the conclusion, 
seeing that an outcrop of it may be traced thirty miles. 
These beds, too, have been cut in the great shaft at Egypt, a 
thousand feet or more within the outcrop. But this is not 
the place to enter into a statement of details concerning tliis 
great deposit of iron ore. I shall give all the facts respect- 
ing it, when this formation comes up in its proper place for 
consideration. 

But, one word more respecting facilities for the manufac- 
ture of iron upon Deep river. It has been supposed that 
Pennsylvania must enjoy a monopoly in the manufacture of 
this indispensable metal, in consequence of the extent of her 
possessions, and the vast amount of anthracite which she can 
employ. Of the extent of her resources in this respect no 
one can doubt. She can make iron cheaply by her anthra- 
cite, but no cheaper than it can be made on Deep river by 
bituminous coal or coke ; and coke-made iron will be as good 
as that made by charcoal, in consequence of the purity of 
the bituminous coal on Deep river. And in the manufacture 
of coke, I believe products of distillation may be obtained 
which will more than pay the cost of making the coke. But 
this 18 a matter to be tried, and does not properly come in for 
consideration now. What I wish to say is, that in the coal 
of Deep river, the manufacturer has all the material he can 
want for this purpose ; and if a better article of iron can be 
made from coke than by anthracite, then, in a district of 
equal extent, North-Carolina has advantages over Pennsyl- 
vania, for the manufacture of iron. In proof of this, I repeat 
that she has, 1st. The peculiar ore of the coal fields ; 2d. 
The magnetic, specular and hsBmatitic ores of the primary 
and palaeozoic rocks in immediate proximity ; 3d. The use of 
coke by which to make the iron ; 4th. A fine agricultural 
region for the cereals, and 5th. A milder climate and rivers 
both for moving machinery and transportation, which is un. 
obstructed in the winter. The cost of living, and the means 
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for eondoctiog the bnsineBB, will be much cheaper. These 
advaatages are too obvious to require comment or farther 
expIanatioQ. 

§ 138. Iron ore may exist in districts where it can be of 
little valne only ; there may be a destitution of fuel, or a 
want of water-power, though, with respect to the latter, it 
can be dispensed with when there is an abundance of the 
former. 

In the first belt described, that which belongs to the King^s 
Mountain belt, there is yet timber and wood for a supply for 
many years, I know not how many. The country is yet 
thinly settled, although it was cultivated before the day of 
the fiunous battle of King's Mountain. Oaks, chestnut, pine 
and hickory yet cover the ridges and plane-grounds of the 
Great and Little Oatawbas. The water-courses famish all 
the power required for moving machinery. It is strictly a 
district created for manufacturing purposes, suppljring in it* 
self all that is wanted to conduct the various manipulations 
required in creating what may be termed the raw materials 
for die arts. 

The second belt, that which begins in Montgomery county, 
and passes through Eandolph and onwards in a north- 
eafltwardly direction, is also supplied with timber, and wood 
and water-power. The forests of the long-leaved pine, still 
untouched by the boxing-axe and scraper of the turpentine 
merchant, are certainly the finest in this or any other State. 
The hills of Bandolph are still clothed with trees. 

The third belt, that which belongs to Chatham county, but 
which also passes into Orange in the direction of Bed moun- 
tain, to which the belt of iron ore is prolonged, has its forests 
of long-leaved pine, as well as its oaks, ash and hickory tim-' 
bers. Bocky river. Deep river, Haw and New Hope, fdmish 
all Hxe mechanical power required for moving machinery. 

Ix 18 evident, therefore, after a careful examination of the 
pramisee in eadi belt, or district, that there is not lacking 
any thing, which is necessary for the successful prosecu- 
tion of tbe iron business — except capital The great high* 
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ways are being opened to market, and I see no reason why 
capitalists may not now step in and reap the harvests. 

There are still subordinate deposits of iron ore which have 
not been mentioned. In Johnston connty, four miles west 
of Smithfield, there is a large deposit of haematite. It is con- 
nected with the quartzite of the locality. It is in the geolog- 
ical position in which it is common to find large accnmnla- 
tions of ore. It is in this respect situated like those of Berk- 
shire county, Massachusetts, and Cherokee and Lincoln coun- 
ties, North-Carolina. 

Seven or eight miles south-west from Baleigh, in Wake 
county, the rock is an argillaceous slate and chloritic slate. 
Near Mr. Whitaker's, a bluff of hsematite, in the hydrous 
peroxide of iron, is displayed very prominently. The whole 
formation is similar to the locality already described, near 
Smithfield, Johnston county. A thin seam of copper pyrites 
has been noticed in the same formation, in a vein stone of 
quartz eight inches wide, but it is of no account. The argil- 
laceous slate resembles that of Davidson county. 

Two miles south-west from Licolnton, Lincoln county, there 
is a fine bed of heematite which was not noticed in its proper 
place. 

In Orange coxmty, also in the range of Bed mountain, ex- 
tensive ore beds have been discovered, as I am informed by 
Mr. Gillis, of Granville county, who made explorations for 
me in this part of the State, and which I state on his authority. 

In conclusion of this branch of the report, I have no hesi- 
tation in assuming the responsibility of assuring the citizens 
of North-Carolina, that the quantity of iron ore in the mid- 
land counties is enough to warrant the establishment of fur- 
naces or forges, for its manufacture in all the districts 
which I have named. It is not so much, however, a question 
of quantity or quality as of expediency, at the present time. 
The time for moving in enterprizes of this kind, must be left 
to the judgment of parties. The great drawback, as all know, 
in this business has been the expense of carrying the manu- 
factured article to market, lliis bar to the enterprize it 
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18 hoped and belieyed is about to be removed — ^is removed 
in some of the districts referred to. 

Oarbanate of Iron^ or Steel Ore. — ^The localities of this 
mineral are rather nnmerons in Korth-Carolina. It is not 
jet determined, however, whether they possess any valne as 
iron ore, for the production of iron. That it is frequently 
valuable as a flux for smelting copper is conceded, or has 
been proved by trial The drawback upon this species of 
ore, for the production of iron or steel, lies in the presence of 
oopper pyrites. It is not in beds, but an associate of other 
metals or ores, and is their vein stone, and hence is more or 
less intermixed with them. But in parts of several mines, 
as the North-Carolina copper mine, the copper is absent, and 
it is only intermixed with quartz. 

In the vicinity of Gen. €hray's, upon the head waters of 
the IJwharrie, carbonate of iron is a very common substance. 
Upon the plantation of Mr. Johnson, a vein composed main- 
ly of this substance has been exposed, by sinking two or 
three shafts, for the purpose of testing it for gold. This vein 
is pure enough for making iron. It carries gold in its quartz, 
but the quantity of the sulphurets is inconsiderable. I ob- 
served it at several places in this district. It is not however 
expected that this ore will be used by itself in the manufac- 
ture of iron. But where it exists in the vicinity of other 
ores, it will form an excellent addition as a flux, while it will 
also control the quantity of reduced iron, in the ultimate 
result 

BeoapUuUUion of the leading facts reepecting the Ores qf 
Iron. — ^1. The ores of iron, although they do not make an ex- 
traordinary show upon the surface, yet, it will be seen from 
the foregoing statements, that they constitute an important 
source of wealth. 

3. These oAs embrace those which are known to be the 
most important ones for the production of iron, and embrace 
the brown oxides, or hssmatites, the specular and magnetic, 
or black oxide of iron. 

3. They are distributed in the midland counties in belts, 
and though it cannot be shown that they form continuous 
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masses or veins, still thej lie in certain ranges, through which 
they may be traced, and upon which they appear at the sur- 
face at intervals. 

4. They belong to both series of roclc% the pyrocrystal- 
line and sedimentary ; in both they occur in veins, which of 
course proves that they belong to a later period than that to 
which the rock itself belongs. 

5. Those veins which belong to the sediments appear to 
hold a fixed relation to the quartzite or sandstone near the 
base of the Taconic system, being, so far as yet known, be- 
hind or beneath it, in slates which may be termed the bottom 
rocks of the sediments. 

6. The hsematites accompany, in several instances at least, 
the quartz rock already referred to ; and they bear the marks 
of having been derived from pre-existing ores. 

7. Experience has proved that the magnetic ores make a 
superior iron. The specular has not been tested in the fur- 
nace or forge, but their purity is a sufficient guarantee of 
their value* 



CHAPTER XX. 

liepositories of the Metals oontmued^'^Ocid and its position* 
relations^ etc. 

§ 139. The gold of North-Carolma belongs to four diflFer- 
ent geological positions! 1. The loose quarts ^grits beneath 
the surface soil ; 2. In stratified layers, which are cotempo- 
raneous with tiie rock; 3. In connection with seams and 
joints of the rocks, and probably also diffused in the mass ; 
4. In regular veins associated with quartz, and the sulphn- 
rets of iron and copper. 
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The quarts grits form loose beds, in which, as the name 
implies, qnarte is the characteristic mineral. It is both an- 
gular and rounded, and is invariably made np of broken 
down qnartz veins, which were anriferons. This grit rests 
moally on the rocky bed below, it may be granite, slate or 
hornblende, or almost any rock. 

The origin of this grit and the gold it contains, belongs to 
the present epoch ; and the formation of it is dne to the ac* 
tion, in part at least, of existing forces. 

In every region of the State where gold is known, this 
formation is known ; it is coextensive with the anriferons for- 
mations. It is, however, variable in thickness, depth and 
richness. 

We do not, however, know when or how long ago the dis^ 
integration of the gold rocks of this State began. The rocks 
themselves are the oldest, and as they have not received np* 
on them other deposits than those which are derived from 
themselves, it is clear that the process of disintegration may 
have been going on from the remotest periods; and hence, 
the oldest of the qnartz grits containing gold may be contem- 
poraneous with the Silnrian system. What I have said in a 
foregoing paragraph respecting the age of the anriferons 
grits, means merely that the process is going on now. 

A large proportion of the gold which has been obtained in 
all periods, has been obtained from this formation. Most of 
the gold from California and Australia is taken from it. All 
the large pieces come from it A fact of cnrions import. 
Very few instances have occurred of lumps weighing several 
pounds which were still imbedded in the vein, though vein 
stone is usually attached to those which are found an the 
soil In Catawba county, at the Cansler and Shuford 
Qune, pieces weighing over a pound have been taken from 
the rock near the surface. It does not appear necessary to 
dwell upon these deposits of gold. They are well understood 
in this State. It may be useful to state that in forming an 
opinion of the richness of a vein, or of the rock which forms 
the deposit, it is necessary to make a great aOowance ; it is 
not safe to infer fix>m a rich washing that the vein must be 
9 
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rich also. The gold has been aocnmiilatmg, it may be, for a 
long period ; and a large quantity of vein or rode has con- 
tribnted to the amount of gold obtained. A sauce pan Aill 
of debris gives a grain or two of gold perhaps, but it may be, 
that originally, this gold was distributed through twice the 
quantity of material taken for the e3q)eriment; or, to take 
another case, it often happens that the gold is unequally 
distributed in the rock or vein, a very rich spot may be hit 
upon, which was derived from a single spot in the vein. This 
result would give no criterion by which to judge of the rich- 
ness of the whole vein. It is hardly necessary to say that 
many experimental tests should be made, before a condosion 
is formed of the richness of the rock from which the gold 
came. 

§ 140. The second geological position in which I find gold, 
is in layeri or heda in the rock with which it is contempora- 
neous. If this view is correct, gold is a sediment ; and be- 
longs, as I shall show, to the palssozoic period. I do not 
know that we could infer this from its occurrence in the 
quartz grits which have been spoken of, though we might 
probably be satisfied that this formation belonged to a distant 
epoch. 

These ancient aoriferoua deposits may be disdngniAed 
from veins by the absence of walls ; there is really no line of 
demarkation between the auriferous layers and the adjacent 
ones. They can be determined only by testing, except by 
miners, who have become perfectly &miliar with the bed or 
layer ; even those are not aware of a change, except by the 
absence of gold, or until it is proved by pimning. A slide, 
for example, has taken place, the auriferous layer is shifted ; 
yet the miner works along the plane of dip, and only discov- 
ers the absence of gold in the mode I have stated; These 
facts go to prove most conclusively that a fissure never vas 
formed, and that the layer has become auriferous by the 
deposition of gold, in company with the sedimentary matter 
which forms the layer. 

I am not able, at this time, to state how widely gold is dis- 
seminated in the paloozoic rocks ; but from indications deriv- 
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ed fit>m a few &ctB, it appeius probable tiiat it may be wide^ 
ly difiiised or contained in most of the rocks in North-Oaro- 
lina which belong to the Taconic system. Thus, in Eandolph 
ooimty, small qnantites of gold may be obtained from every 
ravine, and frequently from the snr&ce soO in which there is 
not a particle of quartz grits ; it seems therefore to have been 
derived at large from the rock, and not from broken down 
veins. But it should be understood that the strata in whidi 
the quantity is sufficient to pay a profit, are rare. 

§ 141. The first deposit to which I shall call the attention 
of the reader, is known as the Jones mine. It is situated in 
Davidson county, about three miles east of Spencer's post 
office. It is near the line of Bandolph and Davidson coun- 
ties, and about three-quarters of a mile from the main road, 
and near the dwelling of Jb. Arnold. At this mine, the gold 
is disseminated through a mass of soft reddish talcose elate, 
sixty feet wide. The auriferous part of the rock may be, 
perhaps, more deeply tinged with brown than the rest of it, 
but it scarcely diffiars from it. The auriferous particles are 
evidently a decomposed sulphuret of iron, and probably of 
fine particles of quartz ; for in the richest part of the mass, 
the fine quartz is more abundant than the talc. The whole 
has the soilness of the talcose slates or a magnesian rock ; a 
microscope proves that the fine quartz is the most abundant 
Q material. 

The breast of ore as now exposed is ^ty feet wide, and 
from twenty-five to thirty feet high. This part of the rock 
may be broken up by the hand, and when it is undermined, 
hu^ masses &11 of their own weight into the pit. Hence, 
it is easfly quarried, the mining consisting mainly of cutting 
out large slices of the rock by picks, wedges, etc. The main 
mass yields from ten to twenty-five cents per bushel of ore. 
Fifteen cents is an average, I believe, for the whole breast of 
sixty feet Tbe abxmdance of ore, the softness of the rock 
which enables the owner to work a large quantity per day, 
places this mine among the valuable and paying ones in the 
State, notwitstanding the small per centage it yields in the 
mass. Ore of this description pays more than the j^vpenses ^ 
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of mining and separation of the gold, provided it yields only 
ten cents per bushel. This statement will be confirmed, 
when it is proven by experiment that six and seven hun- 
dred bnshels may be worked per day, in consequence of 
the condition the ore is in, and the fisicility with which it is 
mined; hence mines of this description, if properly worked 
with the few laborers which are required, may become the 
most profitable as well as the most valuable of the class. 

Although I have classed this mine with the sediments, it is 
still important to inform the reader, that immediately adja- 
cent to the auriferous mass on the south and south-west, there 
is a heavy bed of porphyrized rock. Its presence su^ests 
the inquiry, whether the agent which changed this mass had 
any thing to do with charging the rock with gold? That fis- 
sures are charged with metallic matters by emanations, seems 
to be proved. The case, however, under consideration pre- 
sents itself under different circumstances; and though I 
would not deny the poBsibility of charging a mass of rock 
with gold in combination with the volatilizable sulphurets, 
still I cannot but regard the idea of its accumulating as h 
sediment, as the most simple and probable. 

§ 142. Within a mile of the Jones mine, two other mines 
of this clsss have been worked — ^the Lafflin and Delft mines. 
The first yields thirty cents per bushel of ore. The material 
is similar to an impure porcelaia clay, or it is a pasty mass, 
forty feet deep, and mostly contains gold— -especially those 
parts which contain black sand. It is a decomposed talcoee 
slate. 

It would be superfluous to repeat what has been already 
said respecting the Jones mine. Less is known of the Delft, 
however, than of the Lafilin mine, which is now proving it- 
self the best of the three. They are supposed to belong to 
the same series of beds. In neither of these mines is it pos- 
sible to discover walls which in any sense bound the aurifer- 
ous mass. 

§ 143. Another in Randolph county, which is similar to 

the foregoing, is the Bobbins mine, which is near the plank- 

/oad betweeti Asheborough and Hunt's store, but is in au 
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obscnre part of this section of the county. The thickness of 
the anriferons mass seldom exceeds two feet. It is, however, 
rich only through the thickness of a few inches. It has been 
worked sixty feet in depth, bnt at this point the anriferons 
mass is mnch harder than above ; the snlphnret of iron is nn- 
decomposed, and the consequence may be foreseen, that the 
expenses of mining having become greatly increased, while 
the gold obtained is less. The slate, which is brown, reddish 
and soft above, is blue and hard below; and the sulphuret of 
iron which carries the gold, is visible and unchanged. Por- 
tions of the layers of this mixture yeilded a dollar per bushel ; 
but its average is about fifty cents in the mass. 

§ 144. The well known Sawyer mine in the same cotmty 
may be regarded as belonging to the sedimentary class. At 
one time it was worked with great success and profit. Cir- 
cumstances not connected immediately with the value of this 
mine, led to its abandonment several years ago. The bed 
ranges N. 50° E., and dips at an angle of 75^-80®. The ma- 
terial is a fine grained talcose slate, and disintegrates and 
forms a fine white sand. Its beds, therefore, are siliceous. 
This mine has five or six parallel beds which are worked in a 
single tunnel or gallery. It has yielded six to ten dollars per 
bushel of ore, taken from certain 2>arts of the beds. But nar- 
row films of ore of reddish color sometimes gave ten times as 
much. Overlying these beds, is a porous black rock, highly 
charged with sulphuret of iron. Although rich in sulphuret 
of iron, which in this district is the principal vein stone, yet 
it contains no gold. This mine has always been worked with 
profit; but the person who leased it during the last five 
years died, and no record of its monthly or annual profits are 
accessible. 

§ 145. The Howie and Lawson Gold mine in Union county. 
This mine is situated in the hills of Union county, adjacent 
to the State Hne, dividing Korth from South Carolina. This 
is probably^the most elevated part of the country. The rock 
of the county is mostly a clay slate ; but the hills about the 
Howie mine are harder, and seem to be intermediate be-' 
tween a fine talcose and a clay slate. The bearing of the 
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slates is N. 56^ E., and the dip nearly yertical. Three dis- 
tinct parallel beds have been worked, all of which being de- 
posits, are of conrse parallel with the direction of the bearing 
of the xock. 

The auriferous beds differ from the common slate beds in 
their hardness, which arises from a larger proportion of 
quartz, which is either disseminated or in seams, or inter- 
mingled with them irregularly. The quartz is fine, white, 
and granular ; but on its surface of contact with slate it is 
mottled or speckled with brown oxide of iron. It is upon 
a surface bearing this peculiar aspect that the gold becomes 
visible. Small cavities, partly in the quartz and slate, show 
numerous particles of gold ; and some surfieu^es in the richest 
parts of the beds are covered sufficiently to be polished, up- 
on which the gold forms a perfect film, as if covered with 
gold leaf. The beds are variable in width, but the same seam 
is not uniform in this respect. The thinest is six and the 
greatest thirty inches. When the seam or bed is only six 
inches, it is difficult to follow it in depth, in consequence in 
part of the slight difference between the auriferoos and non- 
Ituriferous beds; and besides, a slight displacement increases 
the difficulty. The thin beds, however, have been followed 
in one or two instances to the depth of eighty feet The 
amount of gold yielded per bushel has been variable. Prob- 
ably the average amount, when worked by the owners, was 
three dollars per bushel. But the statements gave more than 
this. The uniform testimony of those who were concerned 
in working it was, that there were places where they obtained 
one dollar and a half per busheL I obtained from q>eci- 
meus I procured during my examination at the rate of eleven 
dollars per bushel, a bushel weiging one hundred pounds. 
The beds are nearly vertical They have been traced three- 
fourths of a mile. An auriferous vein of quartz intersects 
these beds, its bearing is N. 70^ E. Some portions yield two 
doUaiB per bushel, but the gold is distributed unequally 
through it At this locality, therefore, we have two kinds of 
'repositories of gold, each preserving its own characteristics. 

The Howie and Lawson mine belongs to two estates. TSo 
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one&et probably goes&riker to proTB the esliikiated Talme of 
tfaeee deposits of ore, than the practice of* keeping a pkttab line 
euqpended over the exact boundariea, tbe object of 1^111011 "wns 
to preyent an encroachment upon their reepectiye prenuBCe. 
The miserable system prevailed of leasing the mine in small 
psroeb ; and hence, they -were 'worked, withont systemy and 
by excayating an open trench. These parties tv^ere psnaDy 
men withont means ; and hence, when their trenches extend- 
ed to water they were abandoned and another place songht, 
where the same plan was punned. The result which follow- 
ed waa the abandonment or suspension of the operations. 
These valuable mines are, however, now in the hands of one* 
who will panne them with scientifie skilL 

§ 146. One of tibe most interesting instances of the oeonr- 
rence of gold in the consolidated sediments, is at a place call- 
ed Zion, twelve miles from Trc^, in Montgomeiy connty. It 
18 both interesting and important, becanse here the £sot that 
gold is a sediment, is attested by the presence of fossilB. This 
locality has been aheady described; and the geological posi- 
tion of the rod&B stated. The series consiBt of sandstones askd 
chert, which rest upon a thick mass of brecdated conglom- 
emte, whieh in its tnm averUes talcose slates. 

Those parts cf the rock which contain gold are Imywn and 
of a loose textore from the presence of the oxide of kx>n, 
which nndoubtedly originated from the snlphnret cf iron 
wUcli is sometimes visible in the rock. 

The gold which has been obtained was derived from the 
debris of the rock, but the rock itself sometimes shows parti- 
des of gold The position which seems to have famished 
the most gold is near the bottom of a hollow, or near the 
head of a ravine towards which the rock slopes on all sides. 
Hie drainage of these slopes begins in the granular quartx, 
and the small stream which originates upon these slopes does 
not pass over an eruptive rock of any kind. There is, there- 
fore, no doubt respecting the beds from which the gold is 
derived.t 



* Commodore Stoekton. 

t The gwlogicd poiition 1/ thM tote if mwtnted in Plate H Mction 8. 
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No other localitj except this famishes fossils. With res- 
pect to other localities geologists might probably differ as to 
the question of the sedimentary origin of the gold, though 
there seems to be sufficient evidence, that in those cases al- 
ready described, they belong to the same mass. I have al- 
ready stated that other localities furnish the fossils in which 
the rocks of Zion abonnd, bnt I am not aware that they fur- 
nish gold also. It is donbtfnl whether they have been tried. 
Notwithstanding the evidence there is of the sedimentary 
origin of the gold, it is a cniions and interesting tact that it 
is visible in seams* which traverse the rock. Its relation in 
these cases shows, however, that its position has changed since 
it was deposited. K the rock was not proved to be a sediment, 
its position and relations might be explained by some geolo- 
gists by aid of the igneous injection. But this application of 
the igneous theory cannot be applied in this case. There is 
one hd respecting the distribution of the gold in these sand- 
stones in which it differs from that of the slate, it is more 
generally distributed in the rock, though it is more abundant 
in certahi localities than in others. The gold in the slate is 
frequently confined to a single bed and only a few inches 
thick, and the line of demarkation between the auriferous 
and non-auriferous parts is indistinctly defined. 

As a mine, the Zion locality has never been regarded of 
sufficient consequence to be named, and it is unknown out of 
the neighborhood in which it is situated ; yet I was informed 
that over one hundred thousand dollars had been obtained 
fit>mit« 



* ThflM MttDi an i^ggiflgatioiiB of qaarti which mnoMMnm piM thiou^ « fcnil ; 
thej have no oonnezioii with diBtinot and r«gaUr reiiii. 
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CHAPTEE XXI. 

Reporitaries of the Metals contin/ued — Chid associated with 
Quartzite and Slate, and frequently in irreffuiar veins — 
Seams €Md natfuralJoints. 

§ 147. This dafiB of deposits partakes of the characters which 
belong to the sediments proper, described in the preceding 
chapter, and those in which tiie metal is distributed in regu- 
lar veins. 

Hie Ward mine, in Davidson county, belongs to this di- 
mon or class ; and its description and the accompanying il- 
iostration will show what characteristics distinguish it from 
those to which it is allied. 

The gold of the Ward mine is connected immediately with 
qaartz seams or irregular veins ; those which do not extend 
continuously through the rock but terminate in it, and which 
do not pu«ue ^ usual direction. There is no direction 
which they can be said to pursue in the main. The quartz is 
subordinate to slate ; but I am not aware that the latter con- 
taisfl gold, except when it is in contact with the former, or is 
distributed in the natural joints, which usually contain a film 
of quartz. The distribution of the metal too is irregular, and 
is foimd in pockets or bunches, some of which are very pro- 
ductive ; hence, there is more uncertainty in the results, and 
the mining operations cannot be conducted in a manner so 
systematic as when distributed in regular veins. 

Hie quartz at the Ward mine occupies the crest of a knoll, 
and it is so massive, I think, that it is rather one of the prin- 
cipal rocks of the formation than a vein. Indeed, it is dis- 
similar to the quartz which usually fills a vein fissure ; it is a 
mass of quartzite in a drab colored slate ; subordinate also to 
the main mass, but separated from it by slate. In fact, the 
knoll is made up of reticulations of heavy beds and thin 
seams, which intersect the slate in many directions. 
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Fignre 16 illnstrates the 
> character of many of tbe 
I in teTsections which occais. 
1, 1, is s vein of quartz 
two to three feet thick, 
3, S, seams ptasing ont 
from it Now the main 
mass of qnarte is too poor 
in gold to be worked, and 
it is probable that it is 
rather confined to its jimction with the date ; but the small 
seams 2, 3, are frequently rich. Tiie lu^ vein nu» about 
east and west, and dips to the north at a steep angle. But 
the large mass of quarts upon the summit of the knc^ rj- 
peats to take the nsnal directioB of the beds of this syetem, 
that is north east and south vest. The mining has been con- 
fined to the south of this great man of quarts, and hence, as 
it ii not ezpoeed by cots, it is still nncertaio in what light to 
regard it. It resembles, in a few of its characters, the fossili- 
ferons quarts of Zion, Hontgomery ooon^, and the silictons 
^t«e contain almond shaped concretioBs. 

7m. ir. The gold of this mine is cryBtalUzed. 

The etTstaUisations, however, t^e the 
skeleton form, in whidi the &ce8 of 
the octohedron are represented by 
lines and not by smooUi facee, as in 
tlie annexed figure. Hie crystalline 
pieces oocor in the f<Hin of arrow 
heads, spean, angnlai- plates, etc. A 
very large proportion of the gold is 
crystalline. The pockets containing 
crystals tunally lie in a red sihoeons day, which hoe been de 
rived trom the rock in contact with a seam of quartz. Some 
of the pockets have fnmished five or six hundred dollars of 
crystallized gold. 

The greatest quantity of gold, however, has becvi obtiuned 
by washing the soil, and hence it comes under the osnal de- 
nominaticai Inaneh mina. Several acres have been tested by 
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panning, and the results obtained show that gold is widely 
distributed in the immediate vicinity where the principal 
workings have been carried on. The valne of this mine is 
not yet determined, as it is only very recently that the work 
hss been conducted with system, and a proper attention to 
the peculiarities of the repository. 

§ 148. The Hoover Hill gold mma^ of Bandolph county, 
may be classed with the foregoing, as the metal is distrib- 
uted in irregular branching seams which spring from a heavy 
mass of tough quartsite. 

The rock is traversed by two systems of joints, and which 
may have been developed by a porphyrized dyke, whose di- 
rection is N. 20° E. 

The Hill is intersected by many cuts running in different 
directions, which pursue the seams of quartz or the joints by 
which it is divided. These joints have frequently given a 
rich return, but too frequently the dishonest miner has filled 
his bucket with the rich auriferous dust, and appropriated it 
to his own use. If reports are correct, no mine has suffered 
80 much from the pilfering system. as this. 

The great dinwl— t to a successful prosecution of mining 
is the ItfidRess of the rock which has to be encountered in 
dhyiug upon a vein of ore. The system of leasing it in parts 
too has injured the owners of the property, all (tf which has 
finaUj resulted virtually in its abandonment, until the obnox- 
ious leases shall have eicpired. 

§ 149. Cansler cmd Shuford geld mme^ in Catawba county. 
This mine is sixteen miles north easterly from Lincolnton, 
and about six miles south from the ford. Both the soil above 
the rock and the soft reddish rode itself yields the metal, but 
the most productive parts of the rock are the natural joints 
and quartz seams. A large quantity of gold has been ob- 
tained, and pieces in proximity to titie natural joints have 
been found, which weighed a pound. These have an entirely 
different form from most of the native gold. They are made 
up of slightly coherent plates separated by slate or talc, but 
the whole so adherent as to require the tearing or rending of 
the gold, in order to effect a separation. Small lump^ of 



140 KOBTH-OABOUNA OEOLOOICAL SUSVET. 

gold of this Btaiictnre have been quite common. I shall not 
attempt to account for this peculiarity in the form of the 
gold, when found in the connexion stated. When gold has 
been separated from its mechanical combination as it exi^t.^ 
in pyrites, it is cast down on the quartz in the form of a 
plate, or lamina. The force employed in the separation and 
final deposition upon the quartz, or upon a seam, or in a nat- 
ural joint, may have been electro-magnetic. Practically, it 
is importaant to be informed respecting the position in which 
it is to be found in repositories of this kind. 

The Cansler and Shuford mine has been worked profitably 
from its first opening. The want of water is the greatest ob- 
stacle to a still more profitable result than has yet been ob- 
tained. 

§ 160. The Portis mine, in Franklin county, (if descrij*- 
tions can be relied upon,) may be referred to this class. It 
belongs to the Taconic slates, and is therefore in the same 
geological position. No vein has ever been discovered ; ami 
hence, it is probable that the seams of quartz and seams in 
the slate have been broken down, and their contents mingled 
in the soil. It has been remarkable for the quantity of gold 
which has been found in lumps. 

§ 151. The Parker mine of Stanly county I believe should 
be ranked in this class, inasmuch as no vein has been discov- 
ered which carries gold. The rock is a decomposed masp, 
rather tenacious ; but the gold is distributed in seams. Some 
deep excavations have been made. Two hundred thousand 
dollars in gold have been obtained from this material, which 
it is needless to say differs from the auriferous quartz grits of 
the branch mines. Several masses weighing four and five 
pounds were taken from the surfSeu^e. The whole area, com- 
posing three or four acres, seems to be a decomposed slate 
through which the metal is distributed. 

The Beaver Dam mine, in Montgomery county, may be 
classed also with the Portis and others, in which no distinct 
or main vein has been, or is likely to* be found ; and it is a 
matter of considerable importance to know that mines of this 
character have the gold attached, or in connexion with, their 
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seams or stringB as they are frequentlj called ; for large ex^- 
penditnres have been made, and are likely still to be made, 
in attempting to discover a vein which does not probably ex- 
ist Therefore, it appears to me, that when the gold occurs 
in the mode I have represented, it will be a waste of money 
to cut deep trenches, or resort to other measures to discover 
the rein. At the Ward mine quartz is not wanting, but the 
largest masses are not auriferous. 

The Beaver Dam mine has been very productive, if the 
acconnts I have heard of it can be relied upon. It is the tes- 
timony of men worthy of confidence ; and it is interesting 
to know that all of the mines which I have placed in this 
class of repositories have yielded large profits, and none of 
them have been abandoned. The Hoover Hill mine has not 
been worked very vigorously of late, and I believe has paid 
«>nlj moderate profits. They have all furnished, especially 
those which are slaty and traversed with strings of quartz, 
many large lumps of gold. Of this number is the Beaver 
Dam, the Ward mine, Cansler and Shuford, and the Portis 
mine. This has been rather a common occurrence at the 
latter. 



CHAPTER XXn. 

Kepomtories cf the Metals cantin/ued. — Veins hdonging to the 
Slates. — True Veins. — ArrangemerUs of the materials fil- 
ling the Ftssv/res. — Right running Veins, or cross courses. — 
Ckmrad StU Gold Mine.— Description of its Veins-^heir 
Characteristics. 

§ 153. Veins are the most productive, as well as the most 
permanent repositories of the metals. These I have defined 
^ fissnres in a rock which have been filled with the metals, 
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their oxides, snlphnretB and other chemical combinstiotis, to- 
gether with the Rtony mass with which they are aasociated, 
which is called gangne or yein stone. 

The metals or their combination with snlphm* and oxygen 
are scattered through the vein stone in masses of different 
sizes, and when about to take the form of a vein, become 
elongated or wedge form in planes parallel with the walls. 
Veins pursue a certain uniform direction in every mineral 
district. In North-Carolina this direction is usually east of 
north ; and it coincides veiy nearly with the strike of the 
beds. But while this direction coincides nearly with the 
strike of the rock, and hence some geologists maintain that 
they are merely beds ; it is rarely, if ever, that they coincide 
with the beds as they descend into the rock. This want of 
conformity to the layers or strata, places these repositories in 
the class which are properly termed veins. It is doubtful too, 
whether there is a coincidence in their strike with the planes 
of bedding, or their coincidence can be claimed only for short 
distances. 

The metal in a promising vein, in addition to its distribu- 
tion through the gangue in masses, is also accumulated upon 
the foot wall ; it may change its position, but its usual place 
is there or in the middle of the vein stone, and rarely against 
the roof or hanging wall. The most promising plane, as I 
have remarked, is its accumulation in a belt or zone against 
the foot walL But this is more obvious in the case of the 
sulphurets than in gold veins, in which the gangue is quartz. 
If the gangue is sulphuret of iron and quartz, more gold will 
be found adjacent to the foot wall than against the hang- 
ing wall. 

It sometimes happens that more than one set of veins crop 
out and form another series, which run nearly a parallel 
f^ourse among themselves, or they may be divergent from 
each other. In determining which should be regarded as the 
right running veins, it is necessary to inquire what is the usu- 
al direction which the veins of a country or district pursue. 
In North-Oarolina, this direction, as I have stated, is east of 
north, though a few instanees occur in which the direction is 
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a few degrees west of north. The variation in the extreme 
is from N. 10® W. to N. 70<> E.; bnt nsnaUy only K 45® E. 
YeioB, therefore, which ran within the limits I have stated, 
may be called the right running or normal veins. Those on 
the contraiy which clearly intersect these, should be regarded 
» cross conises or cross veins. Instances of cross courses, 
however, are not numerous in the mining districts of this 
State. 

§ 153. The mining property, known as the Conrad Hill, is 
situated in the north part of Davidson county, and about six 
miles east of Lexington, its shiretown. It is favorably locat- 
ed, and its reputation as a mining property has stood high. 
It has been worked only for gold, though, as I shall show, it 
is hi^y probable that it will be hereafter more profitable for 
its copper ore. It has been impossible to ascertain how much 
gold this mine has yielded, as it has been in the hands of 
several persons since it was discovered. 

The surrounding country is interesting, from the character 
of the rocks and the number of metallic veins which are 
btown to exist, and many of which have been profitably 
worked. The Three Hat mountain is upon the south, which 
rises probably a thousand feet above the surrounding coun- 
try. Its rock is quartzite, and a large portion of its surfisu^e 
is ooTored with a slaty chert, exceedingly hard. Between 
the mountain and Conrad Hill there is a deep valley, and 
upon the ascent towards the hiU there is a trapdike running 
about north east which is one hundred yards thick. The 
veins cross the highest part of the eminence already spoken 
of, and in passing onwards in the direction of their strike, 
cro88 a valley about five hundred feet wide ; after which, 
they reappear on another eminence called Dodge Hill. 

Oonrad Hill is elevated only eighty-eight feet above the 
plain joat south of it, and through a part of which the heavy 
eruptive rock passes. It is rounded, and slopes in all direc- 
tions ; but the greater slopes are upon the south and south 
wert aides. The property is divided into two parts by a north 
and south Une. The east side is Conrad Hill proper. The 
veins dl crop out on tfaeeast side of the division line; but as 
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they dip north westerly, thoee near the line pasB beyondt 
limits of the Conrad Hill property. This line, howerer, | 
no connexion with the formation, and hence requires no t 
ther notice. 

The repository of the gold is quartz, which carries the mi 
intermixed both in the quarts, carbonate of iron, and in \ 
sulphurets ; the latter of which are decomposed, and the ot 
remaining element, iron, is in the condition of a hydrq 
brown oxide as usual. ! 

§ 164. The metal of this hill is collected in quartz veil 
While the quartz carries gold by itself, we find it also in I 
sulphurets which the quartz contains, and probably theses) 
phurets are the true auriferous compounds. To a superfid 
observer, or to one who is not fully informed of the &ctB n 
pecting gold bearing rocks, they would be led to believe tk 
the quartz, and a brownish or ferruginous substance cods 
tuted the only matrices for gold. But here, as elsewhere, ik 
undecomposed sulphurets are rich in this metal, although \ 
is difficult to obtain it from them. When, however, tlie9 
sulphurets are decomposed by atmospheric agency, the gok 
is disengaged from its combination, and hence, is obtained hj 
the simplest processes imaginable. 

§ 155. The veins of this hill have been worked only to tlu 
depth of one hundred feet, and in but few places to tha 
depth. Hence, I am led to believe that large quantities o: 
ore still remain accessible, and may be raised at a profit bj 
its proprietors. Shafts have been sunk to the depths ol 
ninety-eight feet, and in one case to one hundred and seven- 
teen feet below the surface of the hill. The deepest shaft, is 
that sunk upon the west slope of the hilL The veins which 
have been explored at all, have been worked to about the 
same extent as to depth and length ; probably the depth will 
average eighty feet, and in length one hundred feet, the maxi- 
mum length, I believe, will not exceed one hundred and fif- 
ty-five feet 

§ 156. The structure of Conrad Hill is interesting and in- 
structing both to the geologist and practical miner. It fiir- 
aishes those phenomena which are of a decided character. 
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Tbe yeins are bold and strong, and yet free from distur- 
bancee and shifts, which so frequently perplex the miner, and 
occasion solicitude and expense to the proprietors ; and which 
abo sometimes thwart the skill of the most experienced work- 
man. Notwithstanding the veins are all bold and strong, yet 
differences of opinion exist as to their number as well as to 
their relations. This, however, does not arise so much from 
the existence of an intricacy in their relation as fit>m a want 
of a few suitable cross-cuts at the surface. In describing 
these veins, I shall express the views which I have obtained 
from a personal examination, though they may differ some- 
what from those who have been employed for years in this 
group of veins. 

According, then, to my own examination, I am disposed to 
maintain that upon Conrad Hill six distinct veins may be 
pointed out, viz., three normal or right running and nearly 
parallel veins, and three cross veins. The first class lie di- 
rectly behind each other, but do not crop out at equal dis- 
tances apart Their parallelism is confined to their strike, 
and they differ in their angles of dip. The three cross veins 
do not appear to be parallel with themselves, or with the nor- 
mal veins, either in strike or in dip. But it is somewhat re- 
markable that five of them are gold bearing ; but the sixth, 
which has not been worked by the proprietors on either side 
of the dividing line is supposed to be barren. The cross vein 
which has not been worked, was pointed out to me by Mr. 
Catnman. If the characteristics are those which he stated, 
it is to be numbered among the veins of the Hill. Those 
characteristics are direction and dip, the further consideration 
of which I leave for the present The sixth vein which I 
have reckoned as distinct, and entitled to a place in this 
group, does not appear at the surface — and could have been 
cut only at a depth of sixty-five or seventy feet J yet, as its 
conrse and direction is well defined, and as it is an important 
▼ein, I am strongly inclined to believe that my views are cor- 
rect respecting it, and that it should be treated as a distinct, 
and Bot as a subordinate mass. 

§ 167. The order and relations in which they stand to each 
10 
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other are ae follows, (see plate 13) : 1. Those regular or right 
nmning veins standing behind each other, viz., the front, 
middle and back veins, or Ist, 2d and 3d veins, reckoning 
from west to east ; 2d and 3d cross veins, cutting the forma- 
tion in three different directions, not having among them- 
selves, or with the others, the slightest parallelism. The re- 
lations of these two groups are exhibited in pL 13. The dia- 
gram referred to is in the lower left comer of pi. 13, and the 
veins are numbered 1, 2, 3, from west to east ; but another 
vein, in front of Ko. 1, and not numbered, is supposed to be 
cut in a shaft represented in the margin, at the depth of one 
hundred and seventeen feet 

{let.) Front Vein. — ^This vein crops out upon the dividing 
line, traversing the hill in a north and south direction ; but 
as it makes in easting, and is not strictly parallel with this 
line, it makes from it, in the direction of its strike. Hie 
strike is N. 10° £. It will be observed that this vein, as it 
lies so close to the dividing line, has no value upon that part 
of the properly which is known as the Conrad Hill. It ap- 
pears however upon the Dodge Hill, five hundred feet to the 
north, or east of north. This vein dips in the ratio of one to 
three, or moves westward one foot for every three feet per- 
pendicular descent. It is from eighteen inches to two feet 
thick near its outcrop. Considering the position of the Ist 
vein, I deem it unnecessary to dwell longer upon its charac- 
teristics, than to state in brief, that it has been worked out to 
the levels of seventy and eighty feet at the south end, and 
that it has been productive in gold. 

§ 158. (2^.) The next vein in order is the first cross vein 
unnumbered in the diagram. It was pointed out to me by 
Mr. Camman, the superintendent of the works just put in 
operation by a Company of New York capitalists. Its direc- 
tion is north east and south west, with a dip exceeding the 
other veins by at least 15°, according to the statement of the 
gentleman referred to. (If he is correct,) there can be no 
doubt that the vein is really distinct, and not a portion of 
one of the others which has been shifted from its place. It 
is supposed to be cut at the bottom of the engine shaft ; the 
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poeitioo, direction and distance may be seen in diagram re- 
ferred to. Its wide deflection from a north and sonth line, 
will carry it rather east of the Dodge Hill, or across its east- 
em slope, and through the low grounds sonth west of Conrad 
HilL The cntting of this vein, or the front vein, gave rise to 
a powerful discharge of water, which finally resulted in drain- 
ing all the veins to a level with the bottom shaft. This fact 
proves that the veins have communications by water courses ; 
even the tunnel cut many years since at the base of the 
southern slope drained both Conrad and Dodge Hill to its 
level ; the water fell at the time, in Dodge Hill, fifteen feet. 
This vein has not been worked by any of the parties who 
have leased this property. It may prove a highly important 
vein. The other cross veins are rich in gold. The reason 
why this vein has remained untouched is, that it has been 
mistaken for the Ist vein No. 1 ; and as all the shafts but one 
have been sunk behind it, it could not be cut by them. 

§ 159. {Sd.) The middle vein appears at the surface, fifty 
feet eastward of the front vein, on the dividing line. This 
▼ein runs parallel with the first. I am inclined to believe 
that it is parallel, or nearly so, both in its strike and dip. It 
has been worked with profit on both sides of the dividing 
lino, which has been already referred to. Pursuing the 
eoorse downwards and northwards, it will not fail to strike 
the observer, that upon the south side of Conrad Hill, as weU 
as upon its crowning part, it dips beneath the dividing line. 
It is cut in the shaft at the depth of about eighty-two feet 
This shaft is fifteen feet west of the dividing line. In the 
north strike of this vein, it recedes to the eastward ; so that 
if it has not been worked out, there probably remains a 
quantity of ore before it reaches Dodge's Hill, where it may 
he readily traced, and I believe already exposed by a shail. 
It will appear, therefore, that so far as Conrad Hill is con- 
cerned, this vein is of but little moment, but remains a good 
Toin on the west. I was informed that good ore stSl remain- 
ed standing in this vein in the direction I have indicated ; 
tnd as very slight changes of dip may produce an important 
change in the relations of certain fixed lines and pokits, it is 
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proper to observe in this place, that the dip of this and it^ 
associated veins is influenced, to a certain extent, by the 
form and slopes of the hill ; thus, on the north slope, this and 
the other veins have a dip nearly north-west The effect ot 
thia change in the dip is to give to the east side a greater ex- 
tent of vein. The same change occurs also upon the soutli 
slope ; so .that the normal dip to the west is changed to the 
south-west This change of dip is local, but it is not without 
its benefits. The west dip, if there is a true west dip, is con- 
fined to the crowning part of the HiU. 

It would seem from the foregoing facts, that this part of the 
veins of the hill was pushed forward to the west at the time 
and moment when it was raised above the surrounding plaius 
by a force which may have been applied beneath. As far as 
the front property is concerned, it receives the veins upon 
the top of the hill at a level less deep, and upon the sides at a 
deeper level. 

§ 160. The next vein which I shall speak of, is the 2(1 
cross vem. Its strike is N. 76® E. and S. 76° W. It mav 
vary from this statement 5°. Seventy degrees eastward i» 
not an uncommon direction. Its dip is about S. 26® £. or S. 
20® E. ; the outcrop is limited, and hence I was unable to 
determine those facts with precision. 

This vein has been worked out on its western range to the 
depth of ninety feet, and upon its eastern prolongation, 
about eighty feet The linear extent is about one hundred 
feet Its average width is about two feet Next to tlie 
Back vein, this has probably been the richest in gold. In its 
noilh-eastward prolongation, it passes far to the south of 
Dodge's Hill, where it has not been pursued. It should ap- 
pear in this valley north-east of Conrad Hill. 

§ 161. The Back vein, or 8d vein, is the most remarkable 
of the veins of Conrad Hill. This is true, both as it respects 
the amount of gold it carries and has carried, as well as its 
thickness and amount and kind of matter which composes it. 
Its outcrop is 308 feet east of the dividing line, or 159 feet 
east ot the middle vein. Its angle of dip is less than that of 
the veins already spoken of. It is cut in the Morehead shaft 
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at the depth of abont eighty feet, and this shaft ib about fifty 
feet east of the dividing Hne. At the depth of eighty feet, 
where it is cnt by this shaft, the middle vein is at least sixty- 
iive feet in advance, where, as I have ahready stated, it is cut 
by the New York Company's shaft, fifteen feet west of the 
dividing line and at the depth of about eighty^two feet. 

§ 162. At the depth of about sixty feet it sends off a di* 
verging branch which has been regarded as the middle vein, 
and it is supposed that at this depth the middle and back 
Ains come together. I have illustrated my own views of the 
({nestion by diagram referrea to. It is evident that the mid* 
die vein crops out fifty feet in rear of the firont vein, and that 
it is quite flat at the surface ; and farther, that it moves to 
the west in the ratio I have already stated. This &ct, there- 
fore, p.roves that the vein which appears to join the back vein 
at the depth of about sixty or sixty-five feet, cannot be the 
middle vein. I therefore regard the so called middle vein, as 
a braneh of the third. Its junction is still fifty' or sixty feet 
east of the line, and the middle vein has passed (at the depth 
of eighty-two feet,) fifteen feet west of the same Une. This 
branch has been worked out to about the same extent as the 
front veins. 

At its outcrop, the back vein is about fift;een inches thick ; 
as it descends, it soon becomes thicker, and at the depth of 
forty or fifty feet is about five feet thick. The thickness is 
not however uniform, still it continues to give an increased 
amount of matter; and when at the depth of between sixty 
and seventy feet, it is from ten to eighteen feet thick. The 
vein is quartz above, but at fifty feet carbonate of iron — car- 
rying sulphuret of copper and iron, comes in, and finally, at 
the ninety foot level, as it is called, it exists in great force, 
being at least four feet thick next to the foot wall, which car- 
ries gold. This part of the vein has always been rich in gold, 
but being overlaid with so thick a mass of quartz, which is 
intermixed also with crushed slates, it is more expensive 
to mine it at this depth, and on this account, than above and 
nearer the outcrop. The part of the vein next the hanging 
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wall, ooBsisting of layers of quartz and crashed slates, con- 
tains gold ; bnt is poor, though rich pockets are fonnd. 

The rich part of this vein is separated from the poorer bj 
a line of demarkation, and at certain points, appears almost 
as distinct as if it were a vein separated from the overlying 
mass. This part is four feet thick Its matrix is quartz and 
carbonate of iron, interspersed with sulphuret of copper and 
iron, the former of which Is far the most abundant 

Between that which is called the ninety-foot level and the 
dividing line of the two properties, the depth of ore whiA 
remains in sUuy is variable. At the commencement of the 
south tunnel in the sloping shqftj the mass is some twenty- 
five feet deeper than at any point farther south. Here it is 
over one hundred feet At the extreme south end of the gal- 
lery of the ninety-foot level, it approaches this line, both 
from the direction of the workings and the direction of the 
vein ; still, at this point, it is twenty fee^ to the line, measur- 
ed horizontally ; for, on measuring from the hole which was 
pointed out as under the line, and measuring along a tunnel 
above, which terminates in the shaft fifteen feet on the west 
side of the line, I found it to be thirty-five feet, which makes 
this hole about twenty-six feet east of the dividing line. 
This prism of ore, therefore, is an important part of the min- 
ing property situated upon the east side of the dividing line. 
To understand the facts relating to the question, it is impor- 
tant to consider that the vein dips considerably, and recedes 
from the dividing line northwardly. 80, as the dip north on 
the line of strike, turns northward, or becomes nearly north- 
west, it will not pass this line so soon as it would, provided 
its dip was due west. Now a shaft sunk upon the line op- 
posite or west of the sloping shaft, would not cut this vein at 
a lower level than 150 feet There remains, then, probably 
a prism of ore 100 feet deep at this point, and 55 or 60 feet 
near the southern termination of the tunnel of the ninely-foot 
level. This vein, or that portion of it which is rich, is four 
feet thick. Consisting as it does of carbonate of iron, the 
blasts which are designed to remove ore are not so effective 
as in quartz alone, but it is drilled with less labor. Being 
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jointed, it splits off from the mass with greater ease, or it 
blows out, as the miners call the effect in snch cases. The 
whole width of the vein at the ninetj-foot level, is at least 
eighteen feet, and carries some gold throughout the mass. 
Pockets of rich places are interspersed through it This 
great mass of ore still pursues its way downward, and at the 
deep shaft, fifteen feet west of the line, it will probably be 
cut at the depth of 180 feet. 

§ 163. The last yoin which remains to be noticed in this 
^port, comes in at or near the sixty-foot level. I could not, 
however, determine the exact point where it was first ob- 
served. Different views might probably be entertained res- 
pecting this vein. Taking all the facts into consideration, I 
am disposed to regard it as a cross vein entirely distinct from 
any of the preceding. It has been regarded as one already 
described by some, and which turns back upon its former 
coarse ; but this is probably an incorrect view ; for the cross 
▼ein with which it is compared dips directly south, or in a 
contrary direction. It seems, therefore, to be of itself a vein 
derived from some prolific source^jsv^ffich gave origin to the 
veins traversing Conrad Hill. This vein was cut in the tun- 
nel shown in the diagram in the right comer of plate 18. 
a. a. represents the course it would take if prolonged upwards. 
The vein, however, is in the lower comer of the tunnel, and 
does not appear to be of any account above it ; it is a vein 
which does not make an outcrop upon the surface. 

§ 164. I should remark here that this vein does not dip to- 
wards the dividing line. It however swings around slightly 
westward in that direction. Its strike is nearly east and west, 
its dip «tm/A, and its width about four feet Eastward, it 
passes under props which are placed to support the roof 
▼here tlie back vein has been removed. Upon this line, ex- 
t^ding from near the hole, as it is called, but to the east of 
it, I measured forty-two feet to the point where it passes be- 
neath the props. It extends some twenty feet farther west, 
beyond the west point where I measured. Its present acces- 
sible portion is about sixty-two feet But if we may judge from 
analogy, the vein is prolonged both eastward and westward. 
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This veiii is probably the richest vein which has been hith- 
erto explored upon Conrad Hill. This "fact I was able to test 
and prove from the ore which I took from the vein. I did 
not determine the amount of gold which it yields per bnahel, 
but the results obtained by panning, and the &ct that yisible 
grains of gold are common in the mass, was, to me, satisfiie- 
tory evidence of its richness. 

The foregoing statements comprise the most important 
facts in my pssession relative to the mining property of Con- 
rad Hill proper. I have but little information respecting the 
Dodge Hill, in the immediate vicinity of Conrad Hill. The 
veins, or at least a part of them, appear there, and cany 
gold. The opinion is that they are not so rich as Conrad 
Hill ; and still it would be rather an anomaly in minings if 
veins which are so rich should become too poor to work in so 
short a distance. The fiict is common in North-Carolina, that 
veins continue frequently a mile, and carry sufficient metal 
to pay for working the whole distance. It will appear fit>m 
the foregoing &cts that the two front veins have been work- 
ed by the owners and leasers of the property situated upon 
the west side of the dividing line ; and that the middle and 
back veins have been worked upon the Morehead or Conrad 
Hill side, together with all the cross veins except the first, 
which has not been worked by either party. The back vein 
has not been reached by the shafts upon the west side of the 
dividing line. 

§ 165. The main rock of Conrad Hill is Talcose slate. The 
rocks which are trappean, and which are conmionly known as 
negro headsy do not appear in either of the hills ; but I believe 
that both upon east and west sides, the country is traversed 
by wide belts of trap. The lamina of the slate are not pa^ 
aUel with the dip and strike of the veins. Hie intersecting 
quartz bands are therefore to be regarded as true veins. The 
plan upon which I would recommend the working of Conrad 
Hill, is to arrange the means for taking the ore efficiently out 
of the deep cross vein, and to work out also the rich four foot 
stratum of the back vein which lies in proximity to the cross 
vein. These two veins are capable of Aimishing a laigo 
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amount of ore. In addition to this, I wonld reconunend the 
sinking of a deep shaft about two hundred feet to the north 
west, which must necessarily cut the three regular veins. 
Thia abaft should be between Conrad and Dodge's Hill. It 
will not be difficult to find the several cross veins also, which 
crop out upon the sur&ce. They have proved rich, I believe, 
widioat exception. 

Piste 13 shows the relations of those veins which appear at 
the sorface ; the three long parallel veins dip westward and 
north westward ; 1, 2, 3, are the right running veins, and 4 
and 5 cross veins ; a rich cross vein which does not reach the 
fiQr£su^ is exposed and cut by a tunnel driven east and west 
at the depth of sixty feet ; it was made for the purpose of 
exposing more effectually the veins b. b. The right running 
veina extend across Dodge Hill, abput five hundred feet to 
the north east of the base of Conrad Hill. 

The number of veins which cross Conrad Hill is worthy of 
note. The unfortunate ownership being in two properties, 
interferes with the moiit profitable pursuit of these rich veins. 
As fifu* as the veins have been taken out, there are no indi- 
cations that they are poorer than they were near the surface. 
Ilie yield of the lowest portion of tiie vein, No. 1, was one 
dollar per bushel, but the variations in the product have oc- 
cnrred at different depths, and different parts of the same 
lode. There remains, unquestionably, a large quantity of 
metal beU>w, for it is to be recollected that* a very small 
qnantity only of ore has been taken out below one liundred 
feet At this depth the veins become more cupriferous, and 
the probability is, that in the future, instead of being worked 
for gold, the westerly and deepest veins will be worked for 
copper ; but still, above the points where the copper pyrites 
begin to come, there are large prisms of auriferous veins 
standing ; and some of the veins do not, at the depths ex- 
plored, contain any pyrites, the vein stone being quartz in* 
termized with some carbonate of iron. This is the case with 
the cross vein exposed by the tunnel. It is probable, there- 
fore, that a part of the veins will continue to carry gold, 
while a part, especially the front veins, will ultimately carry 
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copper pyrites. The veins which belong to Conrad Hill pro- 
per, have not been worked ont extensively to the north east, 
or in the direction of Dodge Hill. There remains, therefore, 
belonging to this property, ample space for the proeecntioD 
of the most productive veins. 

I have spoken of this mine rather as a property than as a 
combination of geological facts of great interest We find, 
in a very limited space, six distinct veins ; and one of them 
branching or forking about sixty feet below the sorfiace, and 
another rich vein, three-and-a-half feet wide, coming in at 
the same depth, which does not reach the surface. This vein 
shows gold at many points where it is exposed. The qnartz 
is opaque, and stained brown, and is intermixed with decom- 
posed and decomposing sulphuret of iron. The vein stone of 
all the depositories is shattered and angular, and often in nh 
ther small wedge form pieces. 



CHAPTER XXni. 

ReposvUyrvM of the MeidU oontvn/ued. — Aw%f€TC'u$ 
Gold HiU Gold Mine. 

§ 166. The history of the Gold Hill gold mine, if it coqM 
be gathered up and compiled from the recollections of the 
many individuals who have been interested in its develop- 
ment, would show the importance of perseverance under dis- 
couraging prospects — sufficiently so, it is believed, to have in- 
duced many operators to have abandoned the mine at an earlr 
day. But owing to the persevering efforts of Messrs. Holmes 
and the Messrs. Mauney, and the late Captain Peters, it ba^ 
proved one of the rich mines of the State, and it is believed it 
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» an established mine, and ftillj proved bj its depth and the 
length of vein along which the workings have been carried. 

§ 167. It 18 only fonrfeen years since mining began at 
Gold HilL In the progress of the operations required in the 
basinesB, and in consequence of the direction of the attention 
of the operators to the character of the country, many new 
discoyeries have been made since the first surface-mine was 
worked on the land of Andrew Troutman, in 1842. The 
firet veins discovered were upon the land of John Troutman. 
By this discovery, $400,000 were obtained, the deepest shaft 
reaching only to the depth of 100 feet 

The Honeycut vein was discovered in the same year. This 
mine yielded $101,665. 

The next year, (1854), the mine known as the Bamhardt 
was discovered on the land of George Heilick. Its relations 
are shown upon plate 9, eastern vein, upon which the shafts, 
old shaft Bamhardt and Louder & Co. ; it is the east vein. 

The most productive vein remained to be discovered — ^that 
of the Earnhardt vein — ^which took place in one month after that 
of the Bamhardt. It is noted on the map by the Earnhardt 
and Randolph shafts, etc., which show its relative position. 

Between the Bamhardt and the Bamhardt, there is still an- 
other, called the middle vein, which has never l^een regarded 
as a rich vein. 

The numerous veins of Gold Hill are an illustration of tihe 
&ct, that veins and mineral repositories occitr m dUtricUj 
and that it would be rather an anomaly to find one vein«by 
itself— it would be an exception to a common rule. The 
^eins of Gk>ld Hill have not all proved remunerative, but the 
Aggregate production of gold from all the veins up to- the 
present time, 1856, has been $2,000,000.* 

§ 168. Gold Hill is on the southem border of Bowan coun- 
ty* adjoining Cabarrus county. It is fourteen miles south 
from Salisbury. It is situated upon a narrow ridge, prolong- 
ed in a north-eastwardly and sonth-westwardly direction. It 
is only one mile east of the granite belt upon which Salisbury 



* I IB iadebied to Mr. Bphnim Mraiiejr tDd Mr. Mons HoIiimi for mneh TaliiAbl* 
infiffBMum in rtlstioB to this mine. 
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is situated. The formation is slate, dipping rather wesl 
and with a strike of N. 80^ £. The angle of dip is a 
80^. The strata are not disturbed by eruptive or intrt 
rocks. It is therefore in a measure free from accidents, 
ing from faults and dislocations. The principal Toina of 
hill pursue a direct course, scarcely deviating at any p 
from their general direction. There is, too, a regularil) 
the descent, by which the miner may strike the vein at dl 
points which he desires with great certainty. The princi 
variation is that of thickness, a variation which is, howef 
met with in all veins ; another which may be alluded to, f 
which will be more particularly described hereafter, is i 
of richness, which is somewhat regular in its variations. 

§ 169. The veins of Gold Hill belong exclusively to a al 
which has usually been regarded as a Taloose slate. Di 
in the shafts it is uniformly blue, while at the snr&ce ii 
changed into a soft reddish earthy mass, except that wU 
bounds the Earnhardt vein. This is blue, rather fine, ai 
maintains its integrity much longer when exposed to i 
weather than most of it upon the hill. 

All the slate however should be considered as day slat 
differing scarcely, if at all, from the clay slate towards tl 
Yadkin, or which is so common in Stanly county. It oce 
pies, I believe, the same position, and is the same geolo^csff 

At Gold Hill the strike is N. 30^ £., and the dip nori 
west at an angle of 80^. To the south eastward, or towar 
the Yadkin, it changes to a south east dip ; but in about tw< 
miles in this direction, the breoiated conglomerate is en 
countered ; after which, the rock which succeeds is clay slati 
again. 

The veins which carry gold are composed of quarts and 
c^uartziferous slate, and the sulphurets of iron and copper. 
Of these vein stones, the sulphuret of iron is the richest ; the 
gold attaches itself to this mineral more freely than to the 
8ulphxu*et of copper. It is an illustration of a fact which has 
not been sufflcientiy attended to in other cases. For exam- 
ple, in a mixture of galena, blende and the pyrites, the 
silver will be found in combination with the first, perhaps not 



HORTH-OABOUNA OBOLOOIOAL 8UBVET. 157 

exclusively, but mainly ; the blende will carry the least, and 
probably not any. 

The vein which represents the series belonging to Gt)ld 
Hill, is the Earnhardt. It is the only one which is now worked, 
or has been worked since the sarvey began, and hence the 
only one which I have been able to examine. The vein stone 
is principally a combination of iron and copper pyrites inter- 
mixed with seams and masses of qnartz. In these minerals 
gold is mechanicaUy mixed ; and it is so fine, that even when 
rich, it requires great care and attention in grinding and pan- 
ning to find it. But surfaces sometimes show gold, when 
thej have been rubbed in the mine against each other. The 
vein may be said to be worked to about four hundred and 
ten feet in depth. Its thickness varies from six inches to four 
feet, and in one part of the vein it is 7 feet. 

§ 170 Having stated very generally some of the leading 
bets relative to this vein, it is important to notice the manner 
in which the mineral matter, particularly the gold, is dis- 
tribnted. 

As a vein, or considered in mass, it may be divided into 
sections which are arranged rather obliquely with respect to 
the walls. The vein does not form a single sheet which rests 
nniformly against, or between the walls, but is divided into 
many lenticular segments, which, as it were, overlap each 
other at their thin edges ; the lower segment has its upper 
edge behind and against the wall, and its lower edge over 
the edge of the next segment beneath. Plate 10, diagram 
on the left, shows a transverse section of the vein, though the 
lenticnlar masses are not so distinctly connected as here rep- 
resented. An arrangement of this kind prevails in most 'of 
the good mines of this State. 

§ 171. I have stated the general arrangement of the sub- 
ordinate masses composed of segments as they are arranged ; 
it now remains to show the distribution of the gold, without 
reference to these subordinate segments. 

For the purpose of illustrating this part of the subject, I 
nave prepared plate 10. It is derived from the examination 
conducted by the survey, and also from the captains of the 
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mines, who have been for many years engaged in directing 
the nndergronnd operations. The plate, without explana- 
tion, shows the principal facts. The shafts in the order in 
which they have been sunk, begin upon the right, and have 
been sunk the deepest In order to understand the diagram, 
the reader must suppose himself placed upon the west or 
east side of a sheet of ore, with the wall removed, and as he 
looks, he will see the vein before him in the direction of iu 
strike; it presents, therefore, a longitudinal Tein with tlie 
vein restored, and the good and poor parts standing in the 
order in which they were found when the vein was stoped 
out, or taken down. Beginning on the right, there is rep< 
resented a belt of good ore extending obliquely to the rigbr, 
and connecting itself with another good belt towards the hot- 
tom, and which extends to the depth of three hundred actJ 
ninety feet ; and between each, and in the fork, there i£ a 
triangular mass of poor ore. It is proper to state here, that 
the poor and good ores are relative terms ; the gold of eonrse 
is not absent, but much less, and in some of the belts tims 
marked, after the expenses of mining and extraction of metal 
were paid, the profits remaining were very small. The lines 
of demarkation, however, are very clearly defined, and can 
be determined at once by the miner; the transition from 
good to poor is rather abrupt than gradual. The miners 
phrase with respect to these rich and poor belts, is rich and 
poor pockets. 

Towards the north east the .vein seems to be all poor, it 
continues north east, but, for some reason, it has not been 
thoroughly tested; but the explorations which have been 
made are supposed to indicate a poor vein throughout in this 
direction. 

Towards the southwest, however, the shoots, belts or pock- 
ets of good ore are decided, and the best pocket ever open- 
ed is the Kandolph, which is penetrated by the Randolph 
shaft farthest to the south west. This pocket is now being 
taken out. It expands downwards, and at the three hundred 
and thirty feet level it is extending both ways, and will, it is 
supposed, become connected with the adjacent pocket on tlie 
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right Hie ore which was used in 1854-'55 was regarded as 
poor ore. AH of the sheet of ore represented and marked as 
good and poor ore has been taken ont, on the right to the 
depth of fonr hundred and ten feet, and on the left in the 
iluidolph pocket, to the depth only of three hundred and 
thirty feet. There is, therefore, a sheet of ore standing, from 
which the water is drained, of about eighty feet in depth and 
two hundred and fifty in length. The diagram is made on a 
acale of eighty feet to the inch ; and the part exposed and 
represented as worked out, includes all the stoping and ex- 
ploration which have been made in this vein since it was first 
discovered. In length, this extends about five hundred and 
uxty feet. This is but a limited extent compared with other 
veins in this vicinity, or in the slate district. In the prolon- 
^on of the pockets downwards, this expansion is indicative 
of a nnion of all of them at no great depth. It is useless to 
speculate upon the probability of an increased richness should 
a anion take place. How far, too, the vein may be expected 
to continue is not determinable ; and hence, useless also to 
express an opinion ; only, a vein so well defined and regular 
is usuaOy prolonged much farther. 

Different opinions prevail upon the question of the con- 
tinnance of metal below ; especially with respect to the dimi- 
nution of or increase of gold. This vein has been exposed 
to a greater depth than any other mine in the State ; but its 
worldngs are shaHow, compared with many mines in other 
countries. There is, however, no diminution in the amount 
of gold obtained as yet at the bottom, compared with the 
more superficial parts. When the lithological characters of 
the poor and rich pockets a^ compared, the differences are 
Bcarcely perceptible. The mineral is in each case a sulphu- 
ret, and intermixed in the same proportion with flint or 
quartz. To the eye therefore, if only inspected in the gen- 
eral, no difference of structure or composition will be ob- 
served. This appears dijfficult to account for on the common 
views which are entertained with respect to the mode in 
which vein fissures are filled. If we adopt the view that they 
may have been filled by gasseous emanations, the difSculties 
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in the way of nndeiBtanding the mode seem to be I 
if it is supposed the fissure was filled by the emptiTe 
and in a mass* and in a state of incandescence. Th 
apparent objections to the latter theory ; there is, for in 
no appearance of a change npon the walls denoting 
tion of the vein materials. How mnch weight aho 
given to a negative, is impossible to say. 

§ 172. The machinery employed at Gold Hill for se 
ing gold, consists, first, of the Chilian mill for cmshin 



grinding after being broken by hammers, the Tyrolese I 
the Bnrke rockers, and the Drag miD. Amalgamation 
ways resorted to, though it has been frequently sngg 
that the ore is sufficiently rich to be reduced in the fum 
The work for a Chilian mill of this ore is seventy bi 
per day ; and our mills run for twenty-four hours, wil 
or two short interruptions. They are all moved by 
power, and all the water used in the mills is pumped 
the mine. The Burke rocker is the principal and beet si 
machine employed. The Drag mill is also a good mac^ 
is cheap, and easily kept in repair. On inspecting 
operations when going on, it is impossible to resist the| 
elusion that much of the gold is wasted along with the 
cury. I believe this is admitted by the proprietors, an< 
it is allowed to go on day after day, and still they show 
good sense ; the amount of gold which is obtained b 
methods now in Use is very respectable ; and if not wl 
satisfactory as to method, the determination seems to 
keep the wheels in motion and save what they can, insi 
of stopping and changing, for the purpose of trying all 
new proposed methods which are continually thrust u] 
their notice by Kew York machinists, who know not] 
practically about the matter. I say there is a fund of 
and practical common sense in the methods now in use ; tbi 
do well by their use, and hence they have succeeded in 
king money, when many of their neighbors, by chonj 
their apparatus and adopting the untried or cheati] 
cems, which were hatched by mere mechanics, have I< 
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§ 173. The only change for the better which can be 
adopted at Gold Hill, for the separation of gold, is by smelt- 
ing. The Chilian mill has a sliding or slipping motion as it' 
turns on its short axle, which flattens the particles of gold. 
A machine which will divide without flattening, is the deside- 
ratum in all mechanical methods. The consequence of the 
thin condition of a particle of gold, is to give it buoyancy in 
the liquid, which is of course charged more or less with earth 
or clay. But flat gold, where it approaches gold leaf, con- 
denses upon its surface the air diffused in the liquid ; and 
hence, although the heaviest of substances is often found ab- 
solutely floating, especially where there is a gyratory motion, 
or much motion of any kind in the liquid. For example, it 
is difficult in a tub furnished with stirrers, and which of course 
impart a circular motion to the water, to move them slow 
enough to prevent the passing off of the gold, and at the 
flame time keep the dirt from caking at the bottom. If the 
latter is kept evenly diffused through the liquid, the gold 
will pass off; if the motion is slower, it will subside at the 
bottom, and the gold will have no opportunity to come in 
contact with the mercury. So with respect to the Chilian 
mill; a certain rapidity of motion must be obtained. Kthe 
stones make two many revolutions in a minute, the gold 
floats away and does not come in contact with the mercury 
in the channel. The movement for all kinds of ore is within 
a limited range ; they should make from seven to ten turns 
in a minute ; some ores require seven, others nine, and it is 
very rare that ten can be made without a loss both of gold 
and mercury. 

§ 174. The force employed at Gold HiU, for working the 
Eamhart vein, consists of sixty-six miners paid by the month, 
and thirty-nine negroes hired by the year. The day of 
twenty-four hours is divided into three shifts of eight hours 
each, for underground work. The expenses per month for 
the whole year amount to four thousand and thirty-eight dol- 
lars and forty-five cents, ($4,038 45.) In the expenses for 
the year (1854), five hundred and ninety-two dollars were for 
construction. The average mining expenses, leaving out the 

11 
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item for constmction, amonnt to three liiotiBand four hundred 
and forty-flve dollars and seventy cents, ($3,445 70.) Hence, 
for the yew, the mining expenses amonnt to about forty-one 
thousand three hundred and forty-eight dollars and forty 
cents, ($41,348 40.) This includes the negro hire for the 
year, which amounted to four thousand one hundred and 
twenty-four dollars and thirty cents, ($4,134 30.) 

§ 175. The amount of gold obtained in 1854, in the follow- 
ing months, as derived firom the books of the company, was a^^ 
follows: 

December andJamury, | 16,607 66 

Februarj and Mtfch, 18,614 75 

AprilandMay, 18,879 88 

June and Jalj, 11,014 95 

Augoat, 7,000 00 

September and October, • . . . . 7,615 05 

Norember and December, 9,881 96 

1855. January, 10,685 16 

February, 8,886 76 

March, 11,280 98 

April, 18,696 81 

May, 11,649 61 

June, 7,051 08 

Qold obtained in 18 months, $186,686 76 

Expenses, 60,88107 

$ 76,805 69 

Expenses for the following months in 1854-'55 : 

1864. October, $ 8,857 16 

NoTembei, 4^866 07 

December, 4,406 90 

1855. January, 4,698 86 

February, 4^076 77 

Maich 4,846 88 

April 6,784 00 

May, 4,884 01 

June, 8,480 18 

July 2,576 76 

August, 4,786 54 

September, 8,658 61 

October, 8,969 69 

Korember, 8,145 04 

December, 8,778 80 

£zpedse8 in 15 months, $ 60«851 07 



By adding to the foregoing the expenses of fbnr months, 
$16,084, the amount whieh would be expended in nineteen 
months wonld be $76,439. Tot&I expenses incnrred for nme^ 
teen months, thns : 

GoldoMohMd, $ 186,686 76 

KipenuM incnrred, 76,429 00 



Senudning over and abore espenufi, .... $ 60,907 76 

§ 176. Bat it should be stated that during the tinie which 
includes the foregoing record, onlj the ore taken from the 
poor pockets was worked ; and it is onlj since January last, 
(1856,) that the ore has been taken from the rich Bandolph 
pocket To ascertain what the rich ores would yield, the 
mills were put in order, and they were allowed to use the 
richest ores for one day ; which gave fifteen hundred dollars 
for the time. But specimens were taken out of the office 
and ground up and turned into gold, a mercantile transac- 
tion, and worthy of the President. It results in the loss of 
very fine specimens for exhibition. I have entered into a 
more specie statement of the mine and the affairs of this 
Company, because it is not known in the State what profits 
are reaped from this mine. It is generaUy known that it is 
rich, and pays ; but how much, I never have met with the 
person who could tell me, except those who managed its af- 
fairs. I have entered into these particulars also, because the 
credit of the North-Carolina mines has suffered -from mis- 
management, and have obtained an unfortunate notoriety in 
Wall Street ; that of being almost worthless. There are suf- 
ficient and good reasons why this has happened : 1st The 
capital stock is too large ; 2d. Attempts to speculate in them, 
and of coniBe the double game is played by the Bulls and 
Bears; and 3d« The cross purposes of the knowing stock- 
holders to oust out the more ignorant, and get possession of 
the pruee. But there has been no substantial reason why the 
Oold Hill stock should have declined at all. It has been 
reaping a harvest of gold during the whole time of its de- 
pression in the stock market ; and when it was said of it in 
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the mining journals when its stock came down to " cypher/' 
^' the last rose of summer is gone ;" it was still one of the 
most productive and paying mines of this country. 

§ 177. In working the ore of this mine, certain difficultiefl 
are encountered. The greatest appears to be the fineness of 
the gold, and its mechanical mixture with the heavy snlphu- 
rets. In consequence of this state, the ore must be ground 
extremely fine, or the gold cannot be separated; and the 
consequence of grinding fine, subdivides the mercury to 
an injurious extent. But even when ground finely, only the 
largest part of the gold is obtained. Hence, it is now cue 
ternary to save the sand and work it over after it has beec 
exposed ten or twelve months. In the course of this time 
the sulpburets are decomposed, and liberate the metal. 

These difficulties met the first miners. It was the inexpe- 
rience in this kind of ore which led to losses, and which might 
have resulted in its abandonment, had not the gentleman 
whom I have named possessed a large degree of skill and 
enterprize. The ore of the Earnhardt vein, while it waa 
worked at the time the Eamhart was less prosperous, was in 
a state of disintegration to a considerable depth ; and hence, 
its metal was separated with less difficulty. Experience in 
the ores has been gradually acquired, and now the desidera 
turn is a method by which to extract all the metal at a single 
operation ; a desideratum which will be found only by dis- 
pensing with mercury and resorting to the furnace. 

§ 178. The middle vein of Gold Hill is eighty-three yard:»i 
east of the Eamhart vein, and runs nearly parallel with it. 
It has been explored by three or four shallow shafts sunk on 
the vein ; very little is therefore known of it, though it is re- 
garded as too poor to work. The ore which has been tested 
gave twenty-five cents to tlie bushel of ore. It passes imme- 
diately by the road side. 

<^ 179. The Bamhardt vein has been productive, but I wa^ 
not able to ascertain why it has been abandoned. Its vein 
stuff is decomposed to a great depth, and the material raised 
becomes in a short time a reddish earth. Its ore and its slat^ 
brought from one hundred and fifty feet, is rather coarser 
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than the Earnhart, but in other respects it resembles it. The 
most important difference consists in the greater amount of 
ealphoret of copper and less gold. The copper and iron py- 
rites is from eighteen inches to four feet wide at the bottom 
of the deepest shafts. The ore yielded eight per cent of 
copper. If as abundant as represented, the per centage 
would give a profit, if worked for copper, provided it was 
smelted on the ground. 

This vein at the south end is divided in strings which pen- 
etrate the rock extensively in the old field south east of the 
village, where the surface is perforated by many shafts and 
tunnels. Of the three veins which occupy the crest of the 
verge on which the works are built two have been rich, but 
the middle one is poor. It sometimes occurs in parallel veins, 
that when one is poor in places, the other is rich in the same 
relative position, and vice versa, an interchange apparently of 
metal occurring in each respectively. 

He Honeycutt vein was worked at the south west extremi- 
ty of the village, where the old shafts are still visible. It 
appears to be a prolongation of the middle vein, or perhaps 
of the Earnhart. This vein is from fifteen inches to two feet 
wide. It was profitably worked by A. Honeycutt, Gulps & 
Co. It yielded one hundred and one thousand, six hundred 
and sixty-five dollars, (101,666.) A shaft was sunk to the 
depth of one hundred and eighty-five feet. This mine is dis- 
turbed by a cross course, or as it is usually called, a mud slide. 

§ 180. Miners frequently meet with unexpected changes in 
the character of the vein ; it may become very rich and pro- 
dnctive, or it may become suddenly poor. An instance oc- 
cmrred of a sudden change in the Icyhour vein, on the the 
west side of Buffalo, and two miles from Gold Hill. In prose- 
cuting the usual mining operations the vein changed from 
poor to rich, that is, it ordinarily yielded from fifteen to twen- 
ty cents per bushel of ore. A longitudinal pocket was struck 
which yielded one dollar and a half per bushel. This rich 
segment of the vein was extended some seventy or eighty feet 
in length, but was entirely taken out ; and it was found that 
it had no connection by strings with the mass below, but was 
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perfectly uolated in the midst of ore, yielding the amoant 
very nnifonnlyy as I hare stated. The vein stmie is slaty, 
but contains fine qnartz, and is a regnlar vein, but free, in a 
^reat messore, from the snlphnrets. It is difficnlt to account 
tor isolated masses of rich ore sitnated in the midst of poor, 
and marked out by lines so distinct 

§ 181. Beed inine is in Cabarrus county, and was brought 
to the notice of the public in consequence of the large pieces 
which have been found upon the pUntation. The weight 
and dates when these remarioible specimois of gold were 
found, are taken from Wheeler's history of North-Carolina, 
p. 64. The following is a copy of the statement referred to : 

wnoBT OF DimKurr piecb or gold iodvd av thb wmmd uxkm, 

1803, S8 lbs. 

1804^ 9 «* 

M f U 

« 8 ** 

" 13^ " 

1826, 16 " 

" »X •« 

« 8 *• 

18»5^ ISH " 

- ^H " 

" 5 •« 

M 2 •• 

«« 8 ** 

1153^ IIm. BUdymrd wvi^t 

One large piece had been found in 1799, that must have 
weighed three or four pounds, which was sold in Fayetteville 
tor three dollars and a hal£ I believe this is the earliest re- 
cord of the discovery of gold in North-Carolina. 

The vein is in the slate near the dividing line between the 
slate and granite. The direction is east of north. A shaft 
has been sunk upon the vein to the depth of ninety feet At 
this depth, the vein was followed ninety feet ; and is repre- 
sented to have yielded one dollar and fifteen cents per bushel. 
A cross vein intersects it, whose direction is N. 40^ E. 

I have been unable to obtain any information respecting 
this mine from personal examination of its interior. If teati- 
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mony may be relied upon, it cannot but be regarded as a 
valuable mine. OperationB were suspended at this mine at 
the instance of Mr. Reed, who procured an ii^onction against 
the lessees for an alleged fraud in their returns. 

Upon this property a lead vein (galena) has been discover- 
ed, whose stiike is N. 25^ £., and dips slightly to the north. 
It is eight or ten inches wide. A shaft sunk upon the vein a 
short distance shows that it is broken into vertical segments, 
but the explorations are too superficial to furnish much infor- 
mation respecting its character. 

§ 182. The Phifer, Davis and the Pewter mines form a 
cluster in a soft, reddish aad purplish slate in Union county, 
on or near five mile creek. The first was a rich mine, and 
was sometimes called the mint, and the second paid very 
handsome dividends, and the third, the metal obtained from 
it was an alloy of silver and gold. It contained from forty to 
seventy per cent, of silver ; its white, and rather dull white 
color, gave the name Pewter mine. They have all been 
abandoned ; it may be temporarily. The Davis vein was di- 
vided at the depth of ninety feet by a dyke or horse, be* 
came poor, and was afterwards abandoned. 

The Heame gold mine, in Btanly county, is two-and-a-half 
miles west from Albemarle. It is on high ground, and asso- 
ciated with hard iron colored trappean rock. But the rock 
of the country is clay slate. It is a strong vein. It is three 
feet wide, and has been traced a mile. The vein stone is 
qnartz. As an evidence of its richness eight quarts of* se- 
lected ore yielded eighty dollars. The mine is now worked 
sacceBsfully. 

§ 183. Long Creek minCi upon the SLigh Shoal property, 
has been very extensively worked in former years under 
leases, which, when they expired, the explorations were dis- 
continued until the property passed into the hands of a New 
York Gompany. It traverses slate in a direction N. 20^ E. 
It dips westerly. It is from four to ten feet wide. The vein 
stone is quartz, containing bunches of iron pyrites often fine- 
ly ciystalized. The vein has been taken out usually four 
feet in width, ; when ten feet, it is too poor to take the whole 
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vein ; or, if taken out, it slionld be selected ; the richest part 
contains the meet pyrites. The vein has freqnentlj yielded 
three dollars per bndiel ; the poorest about fifty cents. The 
average yield has been one dollar per bnsheL When it ib 
worked down below fifty feet, arsenical pyrites is intermixed 
with the iron pyrites. When these snlphurets coexist in the 
ore, or form it, the mercnry is excessively divided, which 
leads to a loss of the metals. This explanation has been giv- 
en to account for losses which the Company has sustained in 
working the mine. The vein fissure is wide, and carries a 
great quantity of good ore near the surface, and hence, has 
been trenched at many places for nearly a mile. 

It frequently happens that the mercury is divided minutely 
in the process of amalgamation, and so much so, that it ap- 
pears like foam or froth ; in cases where it is divided to this 
extent, it is extremely difficult, if not impossible, to collect it ; 
and hence it is lost, together with the gold which has been 
taken up. To effect a re-union of the minute globules of 
mercury, soda ash may be added in small quantities. It is 
the most effective means which can be devised for this pur- 
pose. 

§ 184. Reynolds' gold mine is about six miles north east of 
Troy, in Montgomery county. It is in slate, which is back 
of or below the quartz and porphyritic beds in which those 
remarkable fossils occur, the palsBotrochis, major and mjnor. 

The slate is rusty, not bright, and is traversed by seams of 
quarts; and it is also stained with manganese. It rarely 
yields over fifty cents per bushel of ore, but as the slate is 
comparatively soft, it gives, at the present time, a moderate 
profit Nests of the sulphuret of copper and sulphuret of 
silver came in at the depth of sixty feet This vein furnishes 
occasionaUy Ae telluret of gold. The vein is rather obscure, 
and it is unsafe to form an opinion respecting its value. I 
have been informed since I left Montgomery county, that the 
vein ii increasing in width, and has yielded, very readily, fif- 
ty cents per bushel of ore. 

§ 185. The King's mountain gold mine is west of the range 
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of that name. It is widely knowxi) having been worked suc- 
ceesfoDy for many years by Mr. Briggs. 

Hie vein is from six to eight feet wide, its direction north 
west, and its dip north east. It differs from most mines by 
an intermiziore of limestone with the qnartz at the depth of 
ninety feet. Bnt the vein above this level was found to be a 
porous brown qnartz ; the gold in it being frequently coarse 
and visible. But the upper part originally did not differ from 
the lower ; the limestone above the ninety feet level having 
been dissolved out, left the quartz in this porous condition. 
From the ninety foot level where the engine shaft was sunk, 
the undecomposed part rises towards the surface and towards 
the north west In the undecomposed part, seams of quartz 
are not uncommon ; the surfaces when separated are spotted 
with galena and sulphuret of copper, and small crystals of 
carbonate of lime. The limestone in this vein is not unlike 
that of Carter mine, in Montgomery county, which frequent- 
ly contained that rare mineral, the telluret of gold. I did 
not succeed in finding it at King's mountain mine, but was 
informed that it was present in the ore. The rock which sup- 
ports the vein is the Talcose slate, which lies below the brown 
sandstones and limestones of the Taconic system, and is in 
the same formation as the heavy veins of magnetic iron ore 
of this region. It is from six to seven feet wide, and is capa- 
ble of furnishing a large amount of ore. The vein stuff is 
rather hard, and would require for working it powerful ma- 
chinery. It is behoved that the vein has not materially 
changed in the quantity of gold diffused through it. 



} 
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CHAPTER XXIV. 

JSeposiiories of the Ores conUnued — €hAd Veins in the Sye- 
nitic Chranite of the Sdluimry and OreenAcrough beU— 
McOuUook Gold Mine — Pioneer Mine — Fisher Sill Odd 
Miney etc, 

§ 186. The success which attended the working of the 
McColloch mine when under the direction of Mr. James 
Sloan, gave it a high reputation. But it unfortunately fell 
into the hands of men who cannot be safely followed in mat- 
ters pertaining to this business. It is sufficient to say that 
the mine has been mismanaged. It was loaded with debt 
and with unnecessary apparatus, and it passed from a paying 
to a non-paying mine in the course of eighteen months after 
the New York owners came into possession of it, and after 
having given them seventy-two thousand dollars in one year. 

The vein fissure pursues a north east course, but is curved 
in the middle. It dips S. 80^ E., and at one place south east 
The vein is composed of a column of brown ore resting on 
the foot wall, which extends from the outcrop to one hundred 
and thirty feet in depth. Upon this rests the disintegrated 
ore, containing eight inches of beautiful copper pyrites ; and 
then against the hanging wall, quartz rather poor in gold and 
frequently eight feet thick. The vein at the surihce is about 
two feet wide ; at sixty feet, it is four ; at ninety, ten ; and at 
one hundred and thirty twenty-four feet six inches. It dips 
at an angle of forty-five degrees. At the one hundred and 
thirty foot level, it swells out into a rather lenticular form, 
and is twenty-four feet wide in the thickest part Here the 
ore is concretionary ; on the foot wall the brown ore is six 
inches thick only, then copper pyrites, then a belt of brown 
ore centaining nodules or concretions of pyrites more er less 
changed, the middle of which is rich in gold. Upon the 
hanging wall is the principal mass of porous quarts, which, 
though it sometimes shows thin films of gold, yet is general- 
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ly poor. The brown ore is soft and easQy crashed. It is in- 
termixed with fine quartz, and spongy masses of it, which 
are rich in gold. The average yield is from one-and-a-half to 
two dollars per bnshel. It sometimes exceeds fire. At the 
aoath west the vein runs into the Lindsay properly. Towards 
the north there is a ravine into which the water of the mine 
at the sixty foot level flows through an adit. Beyond the ra- 
vine in this direction, and about one-third of a mile from the 
engine shaft, is Jack's Hill, a little higher than the McCul- 
loch's Hill. A shaft sunk in the top of this hill cut the vein 
at the depth of seventy-seven feet, where it is seventeen feet 
thicL There is exposed at the bottom of the vein a base of 
three thousand feet, in the limits of which is stored a vast 
quantity of valuable ore. 

The copper is the purest sulphuret, yielding by analysis 
thirty per cent, of copper. It decomposes rapidly even at the 
depth of one hundred and thirty feet. The waJls are often 
colored blue by the sulphate of copper by the decomposition 
of the pyrites. 

I have been unable to ascertain how much gold the mine 
has yielded, excepting for a single year — the last eighteen 
months the matter pertaining to have been in an unsettled 
state. That it is a paying mine, and may be worked with 
profit, is probably true ; but when a mine is frequently ad« 
▼ertised for sale, every one suspects that it has run out, or 
else certain schemes are in progress which are intended to 
benefit only a small part of the stockholders. At this mine 
the sulphate of iron and copper, oxide of copper, Umonite, 
cacoxenite, specular oxide of iron, earthy oxide of manga- 
nese, and occasionally crystals of limpid quartz are found. 
The gold and copper mines rarely contain fine minerals, ex- 
cepting those of common occurrence. 

The McCulloch vein carries its gold in combination with 
the sulphorets. When, therefore, the veinstone is made np 
of quartz, gold will not be found in it ; and when, on the con- 
tniy, pyrites reappears, after having been absent perhaps for 
a hundred feet, the gold reappears. It is a mass of quartz 
which is under foot at the present time ; for the time being, 
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therefore, it is too poor to pay the expenfiee of mining. But 
it will probably return to its former value. A mine so well 
developed and maintaining its width of vein, extending, in- 
cluding the Lindsay vein, not less than a mile in length, may 
be expected to continue to yield in the future as much gold 
as during the past. 

As quartz in this mine is unproductive, it is in vain to 
work this material. The course which may be regarded 
then as the most likely to be a successful one, is to sink the 
Colby shaft to the depth of 300 feet, where it is expected to 
intersect the vein, and then drive each way, if necessary, for 
the rich ore. That unproductive spaces are encountered, is 
not rare in the experience of miners, and a change of liii^ 
kind should not deter the capitalist from pursuing the vein, 
for there can scarcely arise a doubt of a final succeesfhl ter- 
mination of the project proposed. 

In making the foregoing remarks I wish it to be distinctly 
understood, that I do not mean to back the doctrine that the 
McCuUoch mine may be expected to pay the interest upon its 
capital stock ; for although it has done so for a short period, 
yet this fact does not warrant an investment in its stocks^ 
even at par value. All mines have their periods of adversity, 
and to meet the expenses which accrue during those periods^ 
there should be a surplus capital. The earnings of the mine 
during the period of its prosperity should be laid by in part 
for use when required. 

§ 187. Fisher Hill Gold Mine. — ^This vein has peculiari- 
ties which require a passing notice. It lies very flat, its dip 
is between fifteen and twenty degrees ; and its vein stone 
quartz, in which a white sulphuret of iron is mixed irregu- 
larly through it I have not observed a trace of copper. To 
the eye, before it is burnt, the ore appears poor ; but this i? 
a deception. 

Li consequence of its perfect freedom from copper pyrites, 
it may be burnt to great advantage. If this vein should not 
change, it must be regarded one of the first class of mines. 
Its thickness is from two to four feet near the surface. The 
quartz is brittle, and when burnt is easily pulverized. 
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The yield of gold to the bushel averages three dollars, and 
it is worth ninety-nine cents to the pennyweight. The north 
west end of this mine the ore is worth only eighty-six cents 
to the bushel. It has changed its dip at this point, and has 
become very steep. 

In consequence of the slight dip, the vein lying just be^ 
neath the soil, it has been frequently perforated by shafts by 
the lessees ; it is therefore much exposed to surface water^ 
which, in some locations, would be detrimental to the future 
prosecution of mining. It is known for rather more than a 
mile in the direction of its strike, and to be equally rich in 
its south western prolongation. 

If the mining was prosecuted vigorously, this vein might 
furnish per day from fifty to seventy dollars over and above 
the expense of attending its working. The metal is attached 
both to the sulphuret of iron and the quartz ; and by being 
heated to redness it breaks and grinds without difficulty in a 
drag mill. 

§ 188. In the vicinity of the Fisher Hill is the abandoned 
Hodge's Hill mine, which I believe never gave results which 
were perfectly satisfactory. The gold is distributed unequal- 
ly through a heavy vein, whose width varies from six inches 
to twelve feet. Not having been able to examine the work- 
ings, I can say but little respecting it. It furnishes many fa- 
mous quartz crystals. Its gold is distributed through quartz 
and copper pyrites ; the latter is pure and handsome, and 
may furnish an inducement to some capitalist to reopen the 
mine. 

The minerals taken out of the vein are peroxide of man- 
ganese, limonite, carbonate of iron, homstone, very large 
quartz crystals, carbonate of copper, and its earthy red oxide. 

§ 189. The Lindsay mine is supposed to be a continuation 
of McCuUoch ; it is less rich, was formerly worked with suc- 
cess, but was badly excavated, according to reports. It is re- 
opened, and I am informed with fair prospects. 

It has been said that the McCulloch vein is split into strings 
If the two forms one continuous vein, then the branches unite 
and form a consolidated lode which, in the Lindsay mine, is 
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from eighteen to ten feet wide. It is distant from the McCnl- 
loch engine shaft about one hundred rods. 

§ 190. The reins in the mining district of Jamestown sre 
quite numerous, all of which are worked only for gold when 
first discovered. The McCuUoch, which has been noticed, 
the Lindsej, the Season, the Harlan and Ghu^er mines, and 
the Beard mine. The four last are not worked. Ghold having 
been the only metal sought, they were pursued down to wa- 
ter, where their characters were materially changed by the 
snlphurets of copper and iron, and the easy method of ex- 
tracting the gold no longer existing, they were mostly aban- 
doned. They are all true veins in the sienitic granite, and it 
will be an important question to determine whether they 
may be reopened with a fair prospect of success. In the 
mean time a few mines are being pursued, which prob&hk 
have in their time presented equal obstacles to a successful 
result, and indeed have, in their turn, been abandoned also ; 
but which on farther prosecution, with better means and 
more experience, are likely to become lasting sources oi 
wealth. 

§ 191. Among the mines of this cluster, near Jamestown, 
in Ouilford county, is one known as the Ghirdner mine, and 
I propose to make at least the usual statements respecting it^ 
character; and besides, there are certain interesting fact$ 
worthy of note, which require this brief notice. It is in the 
sienitic granite. It is a true vein, whose direction is N. 20^ 
E., and with a westerly dip. It was worked for gold, and the 
lessees, who paid one quarter of the gold obtained as toll. 
made a profitable undertaking, as their books show. One 
hundred thousand dollars have been taken from the lode and 
sur&ce mine. The gangue is quarts intermixed with brown 
ore which lies against the foot wall, and is from six to twelve 
inches thick. It rarely yields over one dollar per bushel, but 
the quarts is frequently richer, and hence has paid large pro- 
fits. The lode is bounded by slate or killas ; but the adja- 
cent granite on the lower or foot wall is extremely tough and 
hard, while that on the upper side is soft. The arrangement 
of the vein stone is shown in figure 18. 
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a. a. the granite inclosing the vein fiflsnre. 

b. b. killas or date. c. vein. The vein fis- 

sore is rarely more than three feet wide near 

lU the top, and in a part of the lode at the 



I 



depth of eighty feet is only eight inches, 
i|)i where the ore is poor. 

§ 192. The vein stone is quartz as is com- 
monly the case in granite, but npon each 
side it is bounded by slate, which of course 
fills in part the fissure. In this slate I find fine micaceous 
oxide of iron, and frequently it exists in connexion with the 
'inarts where most of it has passed into the brown hydrous 
oxide of iron. Now the most valuable ore of this mine is a 
brown oxide, and to the eye it cannot be distinguished from 
that produced from the micaceous oxide ; but the gold bear- 
ing oxide is derived from the copper and iron pyrites. It 
▼as noticed in working the ore of this mine that a part of it 
was rich, and another part was worthless. I found, on ex- 
amination, that the worthless was derived from the micaceous 
oxide. It seems, therefore, that gold attaches itself, as usual, 
to the sulphurets ; and it becomes necessary in examining 
the ores of a gold mine to determine their origin, for the mi- 
caoeons oxide is not a rare mineral in veins carrying gold. 
In this mine we find the killas which have been alluded to. 
It seems that under the circumstances in which they occur 
in veins, it is difficult to determine how they were formed. 
At the Rudersill mine near Charlotte, and at the Dunn mine 
they are very thick, while at the Gardner mine they are thin ; 
hot in each of these cases they must have been produced in 
the same way ; and what is perplexing is, they are similar to 
the dates of the country ; and where thick, as near Charlotte, 
they have quartz veins which are like those of the sediments, 
and have no gold or metal in them. I have in another place 
spoken of the laminated dykes or slaty dykes ; these killas of 
the veins, except when quite wide, resemble them. 

^e Gardner mine, at the depth of one hundred and ten 
feet, yields, under careful management, about one dollar per 
hnshel ; the poorest about fifty cents. The ore contains a 
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handsome quantity of rich snlphnret of iron and copper 
yields about thirty per cent of copper ; it is not largely iv 
mixed with iron pyrites at any part of the vein. There 
probably three veins upon the Gardner property; but I H 
been imable to determine their relations, two visits hat| 
been made to the mine when it was impossible to exaifll 
the exposed lodes underground. 

§ 193. Eudersill gold mine is near Charlotte, Meddenba 
county, and was at one time regarded as the most produetl 
mine in the State. In this, as in many other instances, aii 
and productive deposit of gold did not save the propsf 
from sale under execution. An infatuation seemed to hi 
seized the managers, and extravagance was increased ni 
greater ratio than the returns of the mine, which indeed w( 
known to have been very remarkable. This mine was i 
opened about two years ago, under the management and i 
perintendence of an able, as well as prudent engineer. H 
present prospects warrant a favorable conclusion to the 01 
terprise. The rock both above and below the two veil 
which constitute the mine is the syenitic granite of the Sail 
bury and Greensborough belt ; but the veins are immediati 
ly in killas or slate, or mass which cannot be distingoishtf 
from the slates which predominate in the slate belt; an 
there are other points where the slate is in granite, and n« 
less than one hundred feet thick, which is traversed witi 
veins of quarts. It is dif&cult to determine whether the slafei 
thus situated is to be regarded as the killas of a vein, or ai 
masses of the slate system isolated by an eruptive rock. 

Thus the Eudersill veins are between masses of an ernp 
tive rock, and the lower is regarded as the elv<m of the Cor* 
nish miners. The vein fissure is fifty feet thick, occupied 
mostly by talcose slate, which is overlaid by white granite 
and underlaid by elvan or a darker trappean rock. In this 
fitly feet of slate lie the two principal veins, which, instead 
of pursuing a direct course, are frequently curved or rather 
turned out of their regular course as represented in Plate 1*2. 
at the one hundred foot level of both the front and back veins. 

A vertical section, Plate 12, shows the position of two vem^ 
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fying, one against the elvan, and the other agamst the white 
granite. There is also a branch called the third vein, which 
win intersect the back yem. It is mostly quarts. The prin- 
cipal veinB, front and back as they are called, are from three 
to fonr feet wide, with a west dip. The gangae slaty, and 
slate with stripes of qnartz, oarryinff snlphnret of iron and 
copper pyrites. 

llie front yein yields, in some parts of it, for sixty continti- 
Otis feet, (me doUar per huehd^ and the back vein only fifty 
cents. Carbonate of iron is one of the common minerals of 
the vein, thongh not so abundant as in many copper mines. 
An important advantage which this mine enjoys, is the 
amonnt of ore which can be commanded. It may be regard- 
ed as one of those repositories which, if pradently managed, 
win continue to give a very respectable profit at all times. 
One or the other of its veins may be depended upon, and it 
may tarn out that when the one that now gives one dollar 
per bushel should be less productive, the loss will be made 
up by an increased productiveness of the other, and so vice 
v€fna. The arrangement of ore in the lode is usually in rich 
bunches, which are connected by strings. The quartz is brit- 
tle, and hence is readily crushed. The whole work of fitting 
and pulverizing the ore is by steam power. 

§ 194. The Dunn mine is inclosed in a heavy mass of slate 
also. It is seven miles from Charlotte, on the plank road ; 
but the principal rock is granite. It has been worked for 
gold. It is remarkable for the large quantity of limonite 
which has been produced from iron pyrites. Imbedded in 
masses of limonite, fine and beautiful scales and plates of 
specular iron are common^ It is of no account as a gold 
mine. 

Phoenix mine in Cabarrus county ftimished good ore in 
the quartz, interinized with the sulphuret of iron. It was 
proved to be rich to the depth of one hundred and forty feet. 
At this level i& white quartz and sulphate of barytes r^- 
placed the brown ore, and it immediately became poor, and 
yielded only twenty-five cents to the bushel. It yielded from 
one to three dollars per bushel above the one hundred and 
• 12 
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forty foot level. No company has as yet had sufficient conr- 
age to undertake to cat through the barytic part, and deter- 
mine whether the vein stone changes and becomes rich again 
or not. 

The Phoenix mine is about fourteen miles south east of Con- 
cord, and its general direction is north east. It belongs to 
the sienitic belt of rocks, and at the depth of one hundred 
and eighty feet is one foot wide. It is nearly vertical. This 
vein prolonged about one-and-a-quarter miles, takes the name 
of Vanderburgh mine, where the vein stone is sulphate of 
barytes and quartz. Its contents differ from those of the 
Phoenix mine. Copper pyrites prevails to that extent, that 
it has been in market as a copper mine. 

One-and-a-quarter miles south west of the old Phoenix 
mine it has taken the name of Barrier mine, which is rep- 
resented as a productive gold mine. 

The Orchard mine is one-fourth of a mile east of the Phce- 
nix, and runs parallel with it ; it carries copper pyrites, bat i^ 
not supposed to be rich enough to work. 

Between the Vanderburgh and Phoenix locations a heavj 
trap dyke intersects the vein. This fact may throw some 
light upon the change of material which has taken place 
north of it. 

The Bamhardt gold mine of Cabarrus county is in granite, 
and pursues a northeasterly direction. It is a well developed 
mine ; its gangue of quartz, taken near the surface, contains 
coarse gold. It is without doubt a rich mine, and well wor- 
thy the attention of capitalists. 

Pioneer gold mine is in a cluster of interesting, and which 
I believe will turn out to be valuable mines. This is the on- 
ly one in the district which is worked at present. It is twelve 
miles east of Concord, and situated upon the eastern border 
of the sienitic granite, and in a belt upon which there are 
numerous veins carrying both gold and copper. The vein 
fissure in the granite is between sixteen and seventeen feet 
wide. Its direction is N. 70^ E. The true vein stone is 
quartz from eight to thirty inches thick, both sides of which 
is bounded by the killas. 



KOBTH-OABOUKA OBOLOGICAL 8UBTET. 179 

» 

The vein stone is nsnally stained with carbonate of copper ; 
it is brittle and not difficult to pulverize, and the gold is con- 
tained both in the pure quartz and the sulphurets, intermin- 
gled with it 

The following items will show how the mine yields. There 
is only one pair of Chilian millnstones in operation, whose 
movements were not graduated to the proper speed which 
the ore requires. The revolutions were too many for this ore, 
making, I believe, eleven in a minute. The defects of the 
machinery were too obvious to escape notice ; but with these 
defects, the mine was proving itself a valuable one. I state 
the results according to the amount of ore used. Thirty to 
forty bushels of ore ground per day with the aid of a single 
inilL Thus : 

BUBBUS. TIBLOBB IN QOLD. 

147 9 864 

92 12« 

118 861 

108 408 

127 670 

181 496 

88 aoi 

148 618 

121 456 

188 801 

189 862 

184 417 

154 447 

99 560 

Buahels, 1677 I 5,674 

The yield, therefore, for the whole amount, is three dollars 
and thirty cents a bushel. 

The labor is performed in, and at the mine by from fifteen 
to twenty hands, working from eighteen to twenty days in 
the month ; and the whole cost amounts to four hundred dol- 
lars ($400) x>er month. Now under a certain plan of man- 
agement the mine did not pay expenses, and became in debt 
in various ways, and would have been sold by the company, 
but the present agent, by proper attention to the manage- 
ment of the machinery, and particularly by using mercury 
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ia the OhilUm mifl, made the handsome piofiis ehown above, 
by the use of the same kind of ore whiob before did not pay 
the ezpenaea of mining. It ia impoesible to make money by 
working a gold mine withont the closeBt attention; eyeiy 
leakage most be fonnd and stopped ; the revolntiona of the 
OhiUan mills most be timed to snit tiie character of the ore. 
If the ore of the Pioneer mine yielded only tweniy-fiTO cents 
per bushel with proper attention and economy, and the use 
of sufficient machinery to grind one hundred bnshds per day, 
it would give a handsome profit 

Yery few persons have been eoon<»nical in woridng gold 
mines, and fewer still have thought of timing the movements 
of the machinery to suit the character of the ore; if this is 
not done, the gold and mercury is lost; -for of all things yet 
discovered, gold is the most difficult to catch| and the easiest 
to slip away. 

The vein stone is arranged in the. fissure much as it is in 
the Gold Hill mine, via., in lenticular segments ; which over- 
lap at the lower edge, and set back against the foot wall at 
the upper. The great quantity of ore at this mine, and the 
ease with which it is obtained, confers great advantages 
upon it 

I have observed that the Pioneer mine is in the immediate vi- 
cinity of several other mines ; thus, upon the Morrison planta- 
tion there are four veins, all of which carry gold. The first is 
one mile south west of the Pioneer mine. Around an old shaft 
the refuse ore I found rich in gold. The vein stone is quartz, 
interspersed with the sulphurets. The second is one mfle 
east. It resembles the fij^ In the third, the gold is in com 
bination with copper pyrites. The fourth is a quarts vein, 
situated at the north east part of the plantation ; it is com- 
posed of quarts and iron pyrites. The general direction of 
these veins is north east In addition to the foregoing, there 
is a valuable vein carrying quartz and copper pyrites upon 
the plantation of Dr. Oosby. The part of die vein which has 
been tested is rich in gold, but tho indication fitvors the ex- 
pectation that it will prove rather a copper than a gold bear- 
ing vein* 
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The Long mine is two ndles nortli west from the Pioneer. 
It is nearly vertical, is two feet wide, and carries less copper 
than the Pioneer, and contains a larger amonnt of decompos- 
ed ore. The yein fissore is from eight to ten feet wide, and 
bean N. 10^ W. It has been explored to the depth oi 
fiftjr feet, the ore steadily improving in qnaHty. It was re- 
garded as rich as the Pioneer mine, and in certain respects, 
as having advantages which the latter does not possess. 

A vein of qnarta passes also through the plantation upon 
which the Pioneer mine is situated, which will intersect it, if 
both are prolonged a few hmidred yards beyond the present 
wcrkangs. In itself it is of no consequence ; its presence 
shows the extent to which this small mineral district has been 
fianired. Its direction is N. 10^ W. 

Bymer gold mine is six miles east of Salisbury, Bowan 
eoonty, and one mile to the left of the road leading to Oold 
Hill, Direction north east, and nearly verticaL The vein 
stone is seven feet wide. It is a prominent mass of brittie 
quarts. The immediate repository is a pale colored sulphu- 
ret of iron, which lies mostiy aga;hu9t the foot walL 13ie ore 
is three feet wide. The sulphuret is sometimes crystallised 
in cubes. There is no copper pyrites intermixed with it It 
resembles the Fisher Hill gold mine. As it contams no cop- 
per, the ore admits ef roasting, which favors the discharge of 
the gold from the sulphuret, and the pulverisation of the 
gsngue. It is subordinate to granite. It has been opened 
but a short time, and the returns of gold have not been ob« 
tained. It is spoken well of by persons who have informa- 
tiou upon the subject 

a80AprnjLA.TioN or soxa or thb iaadino rAors BBSPBcmRG ths 

GOLD OBBB. 

1. 1 have shown that gold belongs both to the pyrocrystal- 
line snd sedimentary rocks. In the former it is always in 
veinfl ; in the latter, in both veins and beds. 

3. The gold repositories, therefore, belong to two ge<dogi* 
csl periods. Hie first and oldest must be assigned to those 
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which belong to the pyrocrjBtalline rocks, gneias, mica and 
talcose slates, etc. 

3. From the debris of the amiferous veins of these rocks 
the beds are formed which have been ahreadj described, and 
which belong to the oldest paleozoic rocks. 

4. I have also shown that auriferous veins exist in the pa- 
laeozoic rocks as well as beds. There are, therefore, two pe- 
riods to which the aariferons veins of this slate mi^t be as 
signed ; the first prior to the creation of organic beings, and 
the second one bears a subsequent date, or comes within the 
palfftozoic era. 

5. As yet no veins are known of a later date than those 
which have been described as belonging to the Taconic sys- 
tem ; that is, we have no auriferous veins belonging to the 
Silurian, which succeeds the Taconic system. 

6. Gx)ld is associated with quartz and the sulphuretsof cop- 
per and iron — ^but sulphuret of iron appears to be the sub- 
stance with which gold is more immediately associated. 

7. Gold, like other substances, has been subjected to mo- 
lecular movements, by which it has been transferred from 
the interior of a mass to its surface planes. Thus, in the 
slates it is more abundant upon the planes, or between twf> 
parallel planes, than in the lamina of the slate. So it often 
occurs in seams which were formed pevkaps during the slow 
consolidation of the rock. 

8. Gold is mechanically mixed with the quartz and the 
sulphurets, and rarely occurs in any chemical combination, 
except with tellurium. Its separation is therefore effected 
mechanically. 

9. The amount of gold which can be obtained depends ve- 
ry much upon the means employed. All the machinery for 
the separation of gold is defective. The Chilian mill, which 
is probably the most effective, flattens the gold too much ; 
the consequence of this is, that the surlaces condense air. 
which aid in buoying it up in the pasty fltud in which it is 
immersed, and hence it floats off with the escaping fluid. If 
the process were conducted in a heated fluid, less air would 
be condensed and more gold saved. A mill which operates 
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like the flouring mill may be more snccessfiil than the Chilian, 
or like the eccentric plates of the Bogardns miU. Whatever 
form of apparatus is selected, it should be with reference to 
the preservation of the rounded form in which the coarse gold 
exists. In some cases and indeed in many it is already flat, 
and approaches the condition of gold leaf; it is therefore dif- 
ficult -to save. Much gold is lost by the haste in which the 
different processes are conducted, and the slight attention 
which is paid to the movements of the machinery ; for it is 
to this point that the attention should be especially directed. 
The condition of the gold should be ascertained, whether it 
is fine or coarse, as those points must be determined before 
the movements of the machinery can be properly adjusted. 



CHAPTER XXV. 

Repositories of Metals continued— SH/oer ; Washington Sil- 
ver mine ; its prolongcMon^ etc^ — Character of the Veins at 
different depths^ etc. 

§ 195. This metal is much rarer in the United States than 
gold« Silver is combined, it is true, with the galena of many 
of the repositories of this metal ; but it is not often that its 
per centage will warrant the expense of its extraction. The 
Washington silver mine has passed through the usual vicissi. 
tudes which attend all mining operations. It has had its day 
of partial success, when it seemed that its owners were just 
upon the point of realizing their hopes, when some unfortu- 
nate occurrence took place which set them afloat upon a tide 
of imcertainty. Various methods were resorted to to sepa- 
rate the silver and gold from the sulphurets by different as- 
sayists, but the results more frequently proved so near a 
failure, that they amounted in the end to the same thing ; for 



184 M<mabaAsxHaA eaoLOGnuL rnxfrnr. 

more money was expended by the oompany tban wm re- 
ceivedi though the jretnnis came widiin a tijooaand or two 
doQaiB per annnm of the ezpenditorea, so that the comptoij 
lived, because it was wealthy. It wonld happen that the 
amount of metals reoeived was abont eighteen thonsand dot 
lars, but it had to expend twenty thonsand to get it; and the 
ccmseqnence was, that the operations at the Washingtcm mine 
were suspended for several years ; still it was established that 
a much larger per centage of silver and gold existed in the 
mineral than was ever obtained by any furnace operations. 
It was therefore a question of skill, whether the mine should 
be abandoned or not There was ore enon^ it was rich 
enough, but all who had been employed to smelt the ores 
succeeded only partially. Money, it is true, was made, while 
certain sur&ce ores continued ; but when they gave out, and 
greater skill was required, then the fiulure became too plain 
to be denied. It was precisely like working the sur&ce of a 
gold mine which consists of brown ore, where the snlphnrets 
were thoroughly decomposed. Any person with only ca- 
nary skill could perform the work successfully, but when the 
undecomposed snlphnrets were to be dealt with, it was an- 
other thing, and required skill and kno^edge combined, in 
order to be successful with them, and as both were frequent- 
ly defective or totally wanting, most of the gold mines of the 
State were abandoned. The ore of the Washington mine is 
a mixture of the snlphnrets of lead, mnc, copper and iron, in 
which there is gold and the sulphuret of silver. The sulphn- 
rets of lead and sine predominate, the sulphuret of iron 
stands next, and the sulphuret of copper and iron is the 
least Zinc predominates over the lead. In some pieces 
they seem to be in nearly equal proportions. But almost all 
the lumps of much siae contain the four sulpfaurets, with the 
gold and silver besides. There are, therefore, five metals to 
which the attention must be directed, and all of them sbonld 
be saved ; the gold, silver, lead, copper and zinc The ore it 
will be seen is very complex, and it is no wonder that success 
did not crown the efforts of the owners until and after sev- 
eral years of trial and the expenditure of a large capital, es* 



jrQBTD-CliABOIJHA 0XOLOOIQAL SUSnET. 186 

pecudly when one of ihoee metals which formed nearly half of 
the xnaflB k one of the most refractory metals to deal with. In 
the first attempt to separate the metals composing this com- 
pHcBted ore, thd silver and gold were of conise the principal 
objeetB sought for. The lead in the ore was one of the agents 
or means by which this resolt was obtained, and the compa- 
ny I belieye were enabled to save small bars as long as the 
carlxmates of lead were abundant ; but when this gave ont, 
then litharage was purchased to aid the process of separation, 
and much of the lead added to the ores for this purpose was 
dissipated and lost 13ie difficulty encountered arose from 
the presence of so much zinc, which, in attempting to volatil- 
ize, dissipated the lead also, and which no doubt carried in its 
▼apouiB some of the silver and gold with it. But I have 
dwelt perhaps too long upon this branch of the subject 

The rock of the countiy is a clay slate, reddish, striped and 
greenish, totaUy or partial^ changed into a hisml rock. It 
often contains beds of extremely fine silex suitable for hones, 
and also masses which are porphyrized. Beds also of breccia 
and brecdated conglomerates are common. The formation 
belongs to the sedimentary series, and to that system which 
I have denominated the Taconic system. • The evidence 
which I have been able to gather respecting the age of the 
vein fissures of this mine is, that it is of the same period as 
the auriferous veins in the same formation. There is a paral- 
lelism and a general resemblance in the characteristics of all 
these repositories ; and there has not as yet come to light any 
fiust which discredits the foregoing conclusion. For these 
reasons, theref<»«, I have been disposed to look upon the au- 
riferous veins of the slate, and those which carry the com- 
plex combinations, as all belonging to one epoch. Upon the 
east aide of Silver HiH, or the Washington mine, the heavy 
bed or porphyrized breccia passes on to the north east ; it is 
the same mass which is so perfectly developed near the Nar- 
rows upon the Yadkin, and passes within two miles of Gold 
Hill and forms the Flat Swamp mountain, and from thence 
passes Silver HiU, leaving the mine upon the West. Four- 
and-a-half miles farther north easterly the same rock passes 
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through the plantation of David Beck, near the Headrick 
copper mine, and from thence passing in the same direction, 
forms the Three Hat mountain south of Conrad Hill. This 
persistent porphyrized rock would be expected to preserve the 
same relations to the mines or veins upon its west side, but 
this does not occur ; for at the distance of about six miles 
north easterly, I found the Washington silver lead mines to 
reappear upon the east side of this singular belt, in which I 
have rarely found productive mineral veins, though quartz 
veins are very common. So also I may notice the fact in this 
place, that the Headrick copper mine is a slate which cannot 
be distinguished from that of Gold Hill, and the mineral mat- 
ter of the vein resembles so closely that of the Bamhardt 
vein, that they cannot be distinguished. It appears, there- 
fore, that these veins reappear on the east side of this breccia, 
but never appear in it — or they come up to the surface from 
six to twenty miles from the most important points where 
they are now worked. These &cts are well illustrated in the 
Washington mine, near the residence of Mr. A. J. Moore, on 
the fork of the Salisbury and Lexington roads. The zinc, lead 
and copper were struck in a shaft designed to be sunk upon 
a gold bearing vein, and accompanied with the peculiar dsXe^^ 
and minerals of the Washington veins, so perfect that no one 
would have suspected that they were taken at a point six 
miles to the north east. 

The veins of the Washington mine traverse the crest of 
a low rounded hill, from fifty to seventy-five feet above the 
adjacent valley. The veins were exposed by the plough, or 
in the cultivation of this field, and their outcrop was scarcely 
observable; they presented nothing prominent or striking, 
and were accompanied with the usual quartz veins. Upon 
the west side of the vein, the rock is also rather thick beddetl 
and hard, but not porphyrized. The slates adjacent to the 
vein are soft, and of various colors. The immediate rocks 
of the mine, or those which may be said to invest it, are uni- 
formly hard rocks. The mine consists of two heavy veim. 
pursuing in depth a nearly parallel course ; and the smaller 
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veins less perfectly developed, and which have been discov- 
ered by the underground workings* 

As this mine is one of the most important and valuable in 
North-Carolina, and as it is geologically important, I shall 
state with as much minuteness as possible the numerous 
changes which it undergoes or has undergone during the time 
it has been worked. These changes do not, however, differ 
in character from those which have been observed in other 
mines, and as they indeed correspond, the idea is sustained 
that all these repositories are more or less regular in their 
stmcture, and conform to certain rules. 

The two principal veins are explored by three perpendicu- 
lar shafts. They are stmk in the rock of the country, and 
hence furnish information respecting the rock adjacent to the 
lodes as well as the structure and composition of the lodes 
themselves., of which the two principal are termed the east 
and west lodes. Upon the east lode, the first shaft of sixty 
feet was the first which penetrated this rich metaliferous for- 
mation. It begins upon the outcrop of the east vein, and 
hence passes down behind it. At the depth of forty feet a 
cross cut was made to the west which intersected both lodes 
at this depth. This cross cut extends to the west side of the 
west vein, and is thirty-eight feet long ; from this it appears 
that the veins had made to the west twenty feet in forty. 
The shaft passes through soft rock, or that which is disinte- 
^rrated, and it is not until the sixty feet level is attained that 
the rock becomes hard and firm. The distance between the 
two veins is twenty-eight feet The underlie or dip is sixtj'- 
eight feet, and to the west. 

The next shaft is sunk twenty-eight feet to the west of the 
west lode. It intersects the west vein at one hundred feet, 
(100.) The appearance of the lodes in the upper part is that 
of yellowish white or frequently silvery substance, both soft 
and friable, in which the mineral matter is not very distinct. 
The vein stone is a talcose slate more or less disintegrated, 
which envelops or conceals the metal, though its weight is 
perceptibly greater than that of common stone or rock. It 
was however in this material that silver was first recognized ; 
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it was found both in the native state, and in ocHnbination with 
gfdena. It was also in this level, or near it, (00 feet) that 
gold was flist detected in both veins. In a state of purity 
the quantity has not been exceeded. The east vein has car- 
ried more silver than the west, and the difference in this res- 
pect between them has been so perceptible, that the east has 
been called the silver, and the west the lead vein. The space 
between is occupied for one hundred feet by soft slate, but 
traces of mineral matter pervade this mass, though somewhat 
disguised by the soft and pasty talcose slate. The spaces be- 
tween the hanging wall of the west vein, and the foot wall of 
the east, is twenty-eight feet in both the fort^ and sixty feet 
levels. The ground becomes gradually firmer as Hie shafts 
descend. 

The working of the vein along the sixty foot level, disclos- 
ed an interesting geological &et ; the approximalion and in- 
deed coalescence of the two lodes, whidi gave a width of 
twenty feet This conjunction sustains the common belief, 
that where two lodes come together their richness is increas- 
ed ; it was so in this instance. The lodes, however, though 
they come together do not cross, they soon separate, and 
then resume very nearly the same relations and distance they 
had prior to their junction. But at the junction the silver 
was in part transferred to the west lode ; it became rieh^for 
the time than the east lode. At this point also manganese 
appears in the space between the veins, and the beautiiU 
carbonates and phosphates of lead were also abundant here. 
These were associated with the silicates and carbonates of 
copper, and foliated native silver. 

At the depth of one hundred feet, the volume of Hie lodes 
and the included metals has perceptibly increased. The walls 
of the veins and the rock have become firmer and harder. 
The lodes assume a more permanent character. Besides 
these indications of a favorable kind, another vein is discloe- 
ed, which contains also silver in connection with lead, accom- 
panied as usual with rinc, twelve feet to the east of the east 
vein ; it first appears at about the d^th of eighty feet It is 
not parallel with the two larger veins, but may be regarded 
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aa a ctobb Goorse whieh will interaect them. Another small 
vein abo was disdoeed by the workinga upon the one hun- 
dred feet level containing the usual metals of the main re* 
positoriea on the west side of the west vein, it was intersect* 
ed by the cross cut from the engine shaft in the west vein ; 
it dips to the eastward. It is called the little west vein. 

Levels have been driven at the sixty foot levels two hun- 
dred and forty-seven feet on the east, and three hundred feet 
upon the west vein. 

The west vein between the sixty and one hundred foot 
levels expanded and yielded also rich silver ores, and beloW 
the one hundred foot level, the working results were unoom* 
monly favorable, owing to the presence of the massive car* 
bouates which yielded thirty per cent, of lead comprising the 
silver. 80 also the vein stufT of the west lode from sixty to 
two hundred feet level changed from the light and rather 
earthy looking mass, and small specific gravity, to the heavy 
aud crystallised carbonates and phosphates, and to a black po- 
rous argentiferous galena native silver and blende* The 
lead was, however, much less than the smelter of tiie ore de- 
sired. This admixture was unequaL The lode in this neigh- 
borhood has become from ten to fifteen feet thick ; but the 
expanded portions are not so well defined as the narrow pArts, 
and the cavities in the walls become what the miners term 
" tm^," in which, however, there are valuable accumulations 
of metals* 

At the one hundred and sixty foot level, it is perceived 
that the dip of the vein has changed, having become steeper ; 
its underlie is now 63^ from the horizon ; and this underlie 
continues to increase in its descent, and > both veins preserve 
their relations, that is, both become steeper, though they are 
now thirty two feet apart A change of dip of this kind has 
been regarded as favorable to the increase of metal in the 
lodes; and such is the fact in this instance. The lodes at this 
level expand also into vugs, which are occupied with black 
steel grained zinc ore, with galena interspersed with arbores- 
cent foliated and filiform native silver, as well as that which 
is still in eolnbination with the lead. The black ore of this 
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level contains from forty-nine to fifty-two per cent, of silver- 
lead; which yields from fifty to one hondred and eighty 
ounces of silver to the ton of metaL A variety still richer, 
called the blue ore^ and which is interspersed with the other 
ore unequally, gave Prof. Booth, 

Of Lead, 88. 

Of SUrer, 8.875 per*oent. 

TIlis astonishing result, it must be recollected, cannot bt 
obtained from the great mass of ore, it is obtained only from 
comparatively small masses, unequally distributed through 
the vein at certain places. 

The most important facts disclosed in these lower levels are. 
that the lodes have become more decisive in their tone and 
character, or in their general features. They are wider, the 
mineral matter heavier and more solid, or less intemmed 
with gangue. The mineral matter has increased, and tlie 
precious metals, gold and silver, have by no means diminish- 
ed in quantity, but have rather increased in the same ratio 
with that of the lead and zinc and copper. 

At one hundred and sixty feet, the east lode has regained. 
as it were, its predominance in silver. Arborescent silver i? 
frequently obtained, and the south end of the lode con- 
tained better silver-lead than had been seen in the upper 
levels. The east lode is now ten feet wide, but at one point 
it is spUt into two parts by intervening hard rock. This dis- 
appears before it reaches the two hundred foot leveL It is 
singular that the west lode is also split at this level in tlie 
same manner, and disappears at about the same time. In 
the west lode, the mineral contents consist of %n admixture of 
zinc and argentiferous lead ores. The vein fissure has ex- 
panded about seven feet more. The lower parts of both fis- 
sures is filled with hard blende mixed with lead and silver. 
The minerals are also contorted and twisted. 

The east lode at two hundred feet has increased in argen- 
tiferous galena, and the ore consists of fix>m 

40—50 per cent of Zinc, 

16— ao per omt of Leed, 
25 per cent, of Sulphor, 
20 per cent, of Iron Silica and Alumina. 
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The east vein has maintaiiied its character for greater rich- 
ness in silver between the one hundred and sixty and two 
hundred foot levels. Kext to the foot wall the zinc and sil- 
ver*lead is hard, and more abundant there, bat at the same 
time both are distributed through the vein. 

The west lode at two hundred feet is from ten to sixteen 
feet thick, and it is said that the amount of silver and galena 
has increased, or is increasing, as the last ten feet yielded 
better results than had been obtained before from this lode. 
Both veins, it appears, are becoming steeper at the lowest 
points at which they have been explored, being at the depth 
of one hundred to one hundred and sixty feet — as one to two 
in inclination; an in^cation which, as has been already 
stated, is to be taken as a favorable omen. 

It appears from the foregoing^ statements that it some- 
times happens, when two lodes are in such close proximity, 
that one is rich and the other poor alternately ; but in this 
case, both seem to go on increasing slowly in richness at the 
same time, for the eastern vein between the hundred and 
seventy foot level and the two hundred contained the most 
f^ilver; and a pocket, as it is called, was found at this depth 
which kad a breadth in the vein of two feet, which gave more 
silver than any part which had been before met with. 

The Symonds vein as it is called, which was struck twelve 
feet to the east of the east vein, scarcely differs from the pre- 
ceding one in its general characteristics. It contains speci- 
mens which show that it has undergone the same changes — 
the transformation of galena into carbonate and phosphate of 
lead, where the needful conditions existed ; as at the more 
superficial parts of the vein. Soth galena and carbonate of 
lead exist together in the same specimen. Although its ca- 
pacity is less than the old veins, it is still competent to supply 
a large quantity. It is supposed by some geologists, that in 
the existence of vugSj or cavities, a black color and a porous 
^'^gy sl&te denotes the action of fire. These conditions, 
however, are often the results of decomposition w^hich has 
slowly taken place, and water frequently produce changes 
which similate those of fire or heat 
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I aHaded in the beginning of this chapter to the imperfect 
resnltB which were obtained in the amelting of the complex 
ores of the Washington mine. In order to illnstrate this im- 
portant matter, I shall quote a paragraph from a report made 
to the stockholdeiB of this mine by BL SchoonmilDW, Esq., 
Ohairman of the Board of Trustees. It shows the loss which 
the first company were obliged to snstain in attempting to 
separate the silver and gold; and so common was the result, 
that the public lost confidence in the enterprise, and resided 
this valuable mine as another &ilure in this branch of bu- 
siness. 

It appears that on the 4th of August, 1851, the fiiinaces 
were charged with 9,600 lbs. of roasted ore, equal to SO per 
cent, or 1,920 lbs. lead ; and 900 lbs. Utharage— 98, or 837 lbs.; 
and the production of the week was ^18 lbs., or by the ope- 
rations, a loss had been sustained of 824 lbs. of lead less than 
the litharage which had been put in the furnace, and abo the 
1,920 lbs. contained in the ore, making in the aggregate a 
loss of 3,244 lbs. of lead in one week's operation, in addition 
to the bullion that accompanied it. On the 8th of Sept., there 
was put into the furnace 9,760 lbs. of roasted ore equaling 20 
per cent, or 6,960 lbs. of lead and 976 lbs. of liibarage, 
equaling 98 per cent or 905 lbs., amounting to ^,866 lbs. 
The production was only 518 lbs., from which a loss was ans- 
tiftined of 2,842 lbs., witli its bullion. 

The effect of these losses required the labor of 60 men, a 
steam engine of 60 horse power, 5 horses, the consumption of 
14 cords of wood, and 400 bushels of charcoal per day. The 
foregoing are perhaps extreme examples, but with much less 
loss, the influence would be at once ruinous, had it not been 
for the extreme richness of the ore, which gave in the 613 lbs. 
of lead a large quantity of silver. It was' known| long 
ago that 2dnc and lead could not be smelted together, as one 
requires only the heat of fusion, while the other, zinc, re- 
quires that of volatilization. It follows, therefore, that it is 
indispensable that the lead and zinc should be separated be- 
fore they are put into the famace, and it is a fortunate fact 
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fliAt the precious metals in the mixture are not attached to 
the zinc 

The present mode of operating at the Washington mine 
gfiYes roach better results than those I have just alluded to. 
The favorable returns obtained at present depend upon a me- 
chanical separation of the zinc from the silver, prior to its 
introduction into the smelting furnace. This is effected by 
Bradford's Separators, which, after the pulverization of the 
•olphurets, is detached from the galena by a simple shaking 
moTcroent of a plate of copper, aided by water, over which 
the metals are passing. The separation is possible, in conse- 
qnence of the slight difference in the specific gravity of the 
compounds. When the zinc is separated, the process of re- 
daction in the furnace resolves itself into an easy and certain 
operation. The old process attempted the entire volatiliza- 
tion of zinc by heat, which of course was lost, and which, too, 
carried off the bullion as well as the lead. By the new 
method, the zinc is saved by a much cheaper process than 
that of volatilization, while at the same time the other metals 
are not wasted. The blende which is saved, can be converted 
into a white paint. 

As the processes are now only in their incipient stage, I do 
not propose to give in full the results which have been ob- 
tained. It is, however, estimated, that the expenses for min- 
ing, the engine work, including the use of six cords of wood 
per day, two engineers, the roasting of ores, breaking and 
polverizing, etc., will amount to seventy dollars per day. 

As the ore is abundant, and as the means now at hand will 
enable the proprietors to smelt three tons of the silver-lead 
ore per day, which is worth one hundred dollars per ton, con- 
taining also bullion amounting to one hundred ounces to each 
ton of lead, and which is worth ten doUare per ounce, it is 
eyident that very handsome profits must be realized from the 
Washington silver mine. 

§ 196. The north-eaetem extremity of the Washington Sil- 
ver mine. — ^Tliree miles west of Spencer's Postoffice, and near 
the residence of A. J. Moore, Esq., a vein of metal, identi- 
cal in iqppearance with that of the Waaliington mine, was ex- 
13 
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posed in sinking a shaft for the reeoveiy of a gold-bearing 
vein, by the late John Ward, Esq. It does not appear at the 
surface ; the slate is closed above, and hence there was no 
appearance of a vein, until the shaft had penetrated into the 
rock six feet. Its discovery was therefore accidental; but 
may be regarded as a fact interesting in itself, independent 
of the economical value of the discovery. The ore is the sil- 
ver-lead ore, of a fine grain and texture, intermixed with 
blende. The vein stone appears to be talc, or a soft white 
earthy substance, in which scaly talc abounds. 

Tlie ore, so far as it is known, scarcely differs in composi- 
tion from that of the Washington mine. Even a porous lava 
looking vein stone, which is often seen at the Washington 
mine, is also present at this locality. Indeed there is the 
same singular mixture of blende, galena, copper and iron py- 
rites, carrying gold, as at the mine already referred to ; the 
similarity extending to the numerous varieties of minerals 
which also occur at the Washington mine. 

The vein fissure is distinct and well developed in the rock^ 
and contains a large amount of metal, arranged in lamina, in 
which talc is frequently the most prominent substance. The 
vein is from three to six feet wide ; but as the shaft is shal- 
low, it is impossible to gain the information required to form 
an opinion respecting its value. 

McMackin silver mine is one mile and a-half south-west of 
Gold Hill, and in the same formations. The minerals however 
which accompany the metals are quite different The vein con- 
sists of snlphuret of lead and zinc intermixed in the same man- 
ner as in the Washington mine at Gold Hill. The grain of each 
is fine and sparkling. The pieces lying about the mine con- 
tain more zinc than lead. How, or in what proportions they 
are distributed in the mine I was unable to learn — ^the old 
shafts having fallen in. Tlie rock is talcose slate ; the vein 
stone a massive dolomite, colored with manganese, and often 
of a delicate rose color. The manganese changes the appear- 
ance of the rock after having been exposed to the atmos- 
phere a few years: it becomes brown, and often black. Sil- 
Terj tale is disseminated throughout the vein, and often di- 
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Tides the solphurets into laminated masses. It appears that 
the vein was earthy at its outcrop, the metals having been 
removed, or their place occupied by earthy substances. 

A% the depth of sixty feet in the shaft sunk upon the vein 
the solphurets are said to form a solid mass two feet thick in 
the middle of a six foot vein, the sides being occupied by the 
manganesian dolomite. The information respecting the ore 
in the abaft was derived from Mr. Idler, a mining engineer 
of note residing at Oold Hill. 

The amount of the sulphurets upon the surface corroborates 
his statement. Some of the pieces were mostly a silver lead, 
resembling that of the Washington mine. Others were mix* 
tures of galena and blende, resembling also that of the lo- 
cality referred to. 

The probability therefore is, that this mine is a very valu- 
able one ; and as success attends the operations at the Wash- 
ington mine, an ore like this, it is hoped that it may be tested 
in a large way. The phosphates and carbonates of lead, to- 
gether with sulphate of barytes occur at this mine, though 
not aerbe&utiful as those of the Washington mine. Among 
the earthy minerals I observed stealite, and a fine variety of 
it equal to French ehaJk for marking, and fine green tale ; 
a fine variety of columnar flesh colored dolomite, and the 
earthy black oxide of manganese. The dolomite is upon the 
walls of the vein, and is concretionary, or in the form of 
ovoid tough masses coated with talc, which is also dissemi- 
nated in the interior. 

No attempts have been made to smelt this ore, but the in- 
dications are so promising that it is desirable that the pro- 
prietor of the mine should undertake the task, seeing that the 
zinc which accompanies the metals may be separated from 
them mechanically, and at trifling expense. 
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CHAPTER XXVL 

Repositories of the MetaU continued — Veins heUnging (0 
Oranite — Copper considered as one of the Metals €mccmpar 
nying Gold — Copper Veins 'of the granitic formatior^— 
North-Carolina and other Copper Mines of ike graniUs 
districts, 

§ 197. Tlie establishment of tlie fact that copper ores may 
be profitably worked in Korth-Carolina^ formed a new era in 
the mining enterprises of this State. It is scarcely second to 
tliat of gold. The sulphuret of copper and iron, or copper 
pyrites, or which is the same thing, the yellow snlpbnret of 
copper, had been encountered in many of the mines which 
were worked for gold ; but it was always an unwelcome at- 
tendant of the gold ores, and when it formed a considerable 
proportion of the lode, it led to its abandonment. The sepa* 
ration of the gold became more difficult and expensi^<B, and 
indeed, the process pui*sued for the separation of gold, as it 
was usually or frequently conducted, only a small part wm 
obtained ; and if any process was resorted to to aid the ope- 
ration, as heating or roasting, some of the pyrites was re- 
duced to a metalic state, and an alloy of gold and copper was 
obtained, which might or might not pay the expense of sepa- 
ration. 

Tlie first attempt at working a mine for its copper was the 
Fentress, or the North-Carolina copper mine, Guilford county. 
It was recommended as a test mine to determine the ques- 
tion whether this ore could be profitably worked by the per- 
sons having charge of tlie geological survey. Much anxiety 
was felt upon the subject, for it was supposed that its success 
would operate favorably upon this branch of industry, and if 
it failed, it was expected that it would put it back, and retard 
for a time this most impoi*tant branch of mining. The fear 
expressed, however, did not arise from a want of confidence 
m the resources of the mine, but • in the mode in which it 
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night be conducted ; and it turned out that the feehng was 
not groundless. Tlie beginning of the enterprise seemed to 
be highly successful; it was indeed too successful in one 
•enae, for it raised expectations which could not be realized. 
It fell into the hands of persons who knew how to make for 
themselves the most of a good thing. Tlie success, however, 
seemed to forsake the mine after six or eight months, and the 
consequence was, that its stock went down to a mere nominal 
sum ; and yet there was no time when confidence in its re- 
sources should have been lost ; that is, it possessed those char- 
acteristics which were sufficient to sustain it — not at the high 
mnd extravagant value which had been set upon it, but to 
sustain it at the price which was paid for it. For a time it 
did not famish copper, but there could not be entertained a 
doubt but that k would be struck again. But to a stock- 
holder, one who had paid twice as much for it as it was worth, 
it was disastrous; he must submit to a loss; and so it ever 
will be under similar circumstances, lliose who first issue 
stock at an enormous price, reap the benefits as far as they 
can sell ; and those who buy, in expectation of making mo- 
ney by the earnings of the mine, must lose— -not because the 
mine has no resources — not because it is worthless — but be- 
canse it is only half as valuable as it is represented by inter- 
ested persons. 

§ 198. The North-Carolina Copper mine has been traced 
at least three miles, by the remarkable show of quartz which 
range in the direction of its strike. The parties which have 
been interested in this property have sunk upon the vein six 
ahafts. The two extremes are about three-fourths of a mile 
apart The south-western is called the Worth shaft, the north- 
eastern was sunk under the direction or superintendence of 
Mr. Fentress. At each of those points where the vein is cut, 
k may be known by its common characteristics. The direc- 
tion it pursues appears to be N. 25^ 30' E. The vein is rather 
flat, but its dip is variable at different levels, having an un- 
derlie of 38°, 45°, 50° and 60°. So also the strike is known 
to be variable, and to be governed apparently by the slope of 
the country above. Thus as it passes from the south-west- 
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ward to the north-eastward beneath a sloping surface, it takes 
the cutve of the hill. This surface influence is not nncom- 
mon in the reins of North-Carolina, especiallj where the 
veins are flat An example of this kind of curve, influenced 
by, or rather I should say coinciding with the surface slopes, 
exists in one of the veins of Conrad Hill. In all flat veins a 
departure from a straight or direct course is more perceptible 
than it can be in veins nearly vertical. Flat veins, it may be 
said in tliis place, are not regarded with so much favor as the 
steep veins. The miner uses this language respecting them, 
" they are lazy veins," or, in other words, they are not so well 
filled with metals as the steeper ones ; and when one of this 
character becomes steep, it is found to become richer than 
when it was flat. 

It must be well known by the dear results of experience 
in cases of this kind, that the fall in nominal value cannot be 
arrested at the true point of value ; but it must go as much 
below, as it was above, its value. This forms the basis of 
Wall street operations ; and it is to be hoped the stock of this 
mine never will go above its par value. The mining inter- 
ests require that the profits should be made out of the mine, 
from legitimate earnings ; and this mode of making money 
by copper or any other metal, is perfectly incompatible with 
that of stock jobbing. The mining interests of this State 
suffered from the mismanagement of this and two or three 
others ; but it had one good effect, it drove out of the State 
for the time the mere speculator. It only requires the return 
of sufficient confidence in its mines to place this interest on a 
good footing, abetter footing than if no disasters had occurred. 

§ 199. The North-Carolina copper mine is upon the eastern 
verge of the sienitic granite. It is, therefore, on a geologi- 
cal parallel with several others which have been opened in a 
south-westerly direction. This granite, however, does not 
pursue a direct or straight line. As it approaches Onilford 
county from the south west, it bends to the east ; still it occu- 
pies the same relative position as several mines in Davidson, 
Rowan and Cabarrus. All these mines seem to have been 
formed in the thin edge of the granite. It is along the thin- 
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C0t parts of the rock, that trap dykes are the mo^t nnmeroni, 
as well as other eruptive rocks; and very few vein fissures are 
known in the central and thicker part of it. I state this as a 
fiust; leaving it to be accounted for by those who are better 
acquainted with the efficient causes which have been instru- 
mental in producing geological phenomina. The width of 
the vein in the different levels and at different shafts is ex- 
pected to be variable. In this mine the following statement 
of these variations may be interesting : 

At the Worth shaft, at the extreme south west, the vein is 
from three to four feet thick, at the depth of forty feet. At 
the extreme north east, it is three feet thick, at the depth of 
fifty-five feet At the Colby shaft it is about one foot thick 
at forty feet It is nearer the outcrop than the preceding. 

In the lowest level, three hundred and ten feet, tlie fissure 
between the walls is from seven to eight feet, and in parts of 
the level expands to twelve and thirteen feet. There is, how- 
ever, no improvement in the vein when it is thus expanded ; 
it carries about the same quantity of copper as the vein of 
seven and eight feet, and it has diis disadvantage, that it is 
more scattered through the gangue^— more vein than requires 
removal ; and hence the expense of stoping is increased. 
The vein shows no tendency to close in at either of the levels ; 
it rather, thus &r, widens in its descent, and it is compactly 
filled with vein stone throughout, though, unfortunately, it is 
often but vein stone poor in copper. As in most cases of 
mining in this State, there is a timidity in prosecuting the 
work. It is well known that copper is not a surface metal. 
In an instance where a vein is so well developed, there can 
be bat one successful plan of working, that of sinking shafts 
to the proper depth, or to that point where experience has 
proved in other mining districts that this metal is generally 
found. While it is notorious in this mine that the fissure is 
compactly filled, it is quite singular that the lode of copper 
ihifti its position. It lies, for example, upon the foot wall for 
thirty or forty feet, when suddenly it curves upward, and fol- 
lows for a distance of twenty or thirty feet again, the 
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wall ; or without a curve, it suddenly leaves one wall and 
takes to the other. * 

The foregoing statement applies to the shiftings of a solid 
shoot of ore. In addition to these shoots, the copper is dis- 
tributed in masses through the vein stone, which has been at 
times very equable ; in others, less so ; occasionally it is in 
nests or solid insulated masses eighteen or twenty inches 
long, and seven or eight inches thick. 

§ 200. 7h3 vein stone consists of two substances, quarts 
and carbonate of iron. Or it may be, that the carbonate of 
iron should be regarded not as a vein stone or gangue proper, 
but one of the metallic substances canned. But tlie copper 
is intermixed in it, or often distributed through it, as in other 
vein stones. Spaces have been filled with quartz and carbo- 
nate of ii-on, which contained only traces of copper pyrites. 
These intervals which are marked by the total absence of 
metal are rare, but in one irstance it extended sixty feet in 
length. In those spaces where the copper is absent, the 
quartz may be regarded as the vein stone, and the carbonate 
of iron as the metal. These spaces seem to alternate ; for in 
the lowest level the quartz carries the metal, and the carbo- 
nate of iron is absent. 

§ 201. The foregoing statements respecting the North- 
Carolina copper mine presents the most important peculiari- 
ties which I have been able to observe, as well as those which 
are common to the veins which traverse the granitic forma- 
tion. I say granitic formation, for I conceive there are strik- 
ing differences existing between those which belong to the 
granite and those of the slate formation ; for although quartz 
is a vein stone common to each, yet there are associations (tf 
other minerals which seem to bo peculiar to each. Tlina car- 
bonate of iron is at least a more constant associate of copper 
in the copper veins in the granitic district, than with those ia 
the slate. Conrad Hill, which is really in a slate district, con- 
tains, it is true, carbonate of iron ; but its presence seems to 
be due to an enormous mass of eruptive rock, which tra- 
verses the southeastern side of the hill. This mine is, thero^ 
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ibre, placed in a position which makes it quite analogons to 
those belonging to the belt of granite. 

§ 302. Considering the time during which the North-Caro- 
lina mine has been worked, the metal which it has produced 
cannot be regarded as very extraordinary ; at the same time, 
when the circumstances which have attended the working of 
the mine are considered, it is at least worthy of note, and 
probably as great as could be expected. The whole amount 
in barrels which have been sent to market is three thousand 
and five hundred. The aggregate weight is between four- 
teen and fifteen hundred tons (1,400 and 1,500 tons.) The 
per centage of copper has never exceeded twenty-three per 
cent, and none has been shipped which yielded less than 
fourteen per cent, of copper. 

The cost of transporting a ton of copper to Boston by way 
of Wihnington is thirteen dollars, ($13,00.) Tlie twenty per 
cent ore is worth, at the present time, in Boston, four dollars 
and seventy-five cents per cent per ton, or ninty-five dollars 
per ton. The mine, therefore, seems to have yielded one 
hundred and tliirty-three thousand dollars, ($133,000,) save 
expenses of mining, transportation, &c. But it should be re- 
collected that a fifteen per cent, ore must be included in the 
s^egate quantity which has been shipped ; and hence the 
amount of cash received for ore will be considerably dimin- 
ished. The estimate, however, is hard on the present value 
of ore; its value has been greater than it is now. We can- 
not, therefoi*e, state the exact sum which has been realized 
from the sale of ore ; but it would seem that the mine should 
have made something, notwitlistanding its early bad man- 
igement 

The present shoot of ore in the three hundred and ten foot 
level is between eighty and ninety feet long, mostly of solid 
copper; its thickest part is about thirty-four inches. The 
mass lies npon the foot wall. To reach the shoot of ore, be- 
tween sixty and seventy feet of barren vein had to be pene- 
trated. This shoot came in in October last, and it still holds 
out, giving to the proprietors a very fair prospect of remu- 
nerating returns. 
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As this mine is still regarded as a test mine for Nordi^Ctto- 
lina, its affairs are watched with a good deal of intereit 
Other veins which resemble this may be opened on the eastr 
em border of the granite formation. If it should prove a 
paying mine, adventurers will not be wanting to try Aeir 
fortunes in several which are already known in Guilford, Da- 
vidson and Cabarrus counties. The encouragement for pene- 
trating this lode still farther is found in the regularity of its 
formation, in which respect, it is as perfect as Wall Street it- 
self. Tlie fissure is well developed, and is wide enough to 
satisfy the oldest and most experienced miner. The ore comes 
in at intervals in great force, and the quantity is increasing 
in each shoot. The drawback or the discouraging features of 
the mine lie in the long intervals of barren vein stone be- 
tween the productive shoots. These varieties, however, are 
by no means uncommon. They are not indicative of a £ul- 
ure of the mine. Indeed, there has been no mine but has 
precisely this kind of irregularity, and tlierefore its occur- 
rence here should not be disheartening. Should tliis mine 
fail to give fair returns to its proprietors, it would be an ex- 
traordinary occurrence in the annals of mining. But stoping 
ground should be prepared in anticipation or beforehand, to 
meet the probable barren spots, which may be expected to 
occur at intervals. A shaft should reach a six hundred feet 
level at an early a day as possible, and if at this level it is 
not productive, it should be abandoned. 

§ 203. Upon the western border of the sienite in Gabanrus 
county, and about eleven or twelve miles from 6t>Id Hill, 
there are three promising veins, carrying the yellow sulphu- 
ret of copper, viz., the Ludowick, Boger and Hill mine. The 
Boger vein intersects the Concord road near the croesing of 
the Mount Pleasant road, at a distance of about eight miles 
from Concord. Upon the Ludowick property there are two 
veins traversing a hard sienite. Direction N. 70^ £., gangue 
quartz, and from twelve to eighteen in width. 

The Boger vein runs N. 20^ W., and is nearly vertieal ; 
angle of dip 80^ ; gangue quartz ; the yellow sulphnret pre- 
sents a fine appearance. 
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He yellow snlphuret on the. Hill property is contained in 
a vein from eighteen inches to two feet at the outcrop. The 
seam of copper is about four inches thick in the middle of a 
quartz gangue, in which carbonate of iron is disseminated 
and intermixed also with copper. This mine is one mile 
6oath west of the Boger vein ; its strike N. 40^ W.; angle of 
dip 80®, and to the west. These veins have not been tested ; 
their characters at the surface are as promising as, if not more 
sM> than, those of the Korth- Carolina copper mine ; indeed the 
ore with the vein stone clearly resembles it. 

These veins were not particularly noticed until the copper 
mines of North-Carolina were below par in market; and 
hence, there was no attempt to expose them at a proper 
depth. 

The indications at all of these mines belonging to one 
neighborhood are, that they will prove to be good mines, be- 
ing traceable from one-half of a mile to a mile by their vein 
stones, and showing handsome ore at their outcrops; and 
which is arranged apparently in continuous sheets. The yel- 
low snlphuret is solid, and is unaccompanied with iron pyrites. 
§ 204. The Twin mine is six miles south west from Oreens- 
borough. Its name came into use from the circumstance that 
two parallel veins are exposed in one tunnel. Their direc- 
tion is N. 40® E., with a southeasterly dip. The slate be- 
tween the veins is four feet thick, and the veins about 
eighteen inches, consisting of quartz thickly interspersed 
with yellow snlphuret of copper, at the depth of sixty feet. 
At this depth the snlphuret assumes the form of a vein, the 
msflses being connected together by strings. 

The rock and walls are hard and firm, and at the depth of 
forty feet the rock required to be excavated is tough. Still 
the vein, at the depth of sixty feet, contains considerable 
itamp ore, and is not intermixed with iron pyrites. 

This mine is in the vicinity of three veins running nearly 
parallel with this, upon which attempts were made to open 
and expose their contents. These veins traverse the Guilford 
granite, and may be traced over a mile. Indeed, the Twin 
mine is a continuation of one of these, which is known in the 
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neighborhood as the Raleigh mine. These mines are situat- 
ed upon the highest point of land in the vicinity. 

Should farther developments put a favorable aspect upon 
these veins, which, by themselves, constitute a mineral dis- 
trict in Guilford county, their position near the Central Rail- 
road would give them important advantages so far as convey- 
ance to market is concerned. 

§ 205. Veins of Copper Pyrites belonging to the Slate fcr- 
motion, — Headrick copper mine belongs to this formation ; 
its color is dark blue, and might be denominated cAloriiic 
slate. Those who are acquainted with the slates of Gold 
Hill would recognize it at once. I am satisfied that these 
dark slates are merely varieties of clay slate, which may be 
colored by chlorite. 

This mine was opened for a gold mine, but the persons to 
whom it belonged were imperfectly prepared for conducting 
the business, and failed to obtain remunerating return?. 
They obtained about thirty-seven cents per bushel. Consid- 
ered as a gold vein, the vein stone is quartz and copper and 
iron pjTites. Tlie gold, however, is distributed principallv 
through the sulphurets. 

The direction of the vein is N. 21^ E. and S. 21^ W. Jm 
course scarcely varies for one mile. The dip is N. 21** W., 
and makes westward seven feet in seventeen in its descent. 
The metal is a mixture of copper and iron pyrites. The vein 
was six inches wide at its outcrop, and consisted of quartz 
intermixed with brown ore, some of which was worth one 
dollar per bushel. At the depth of twenty feet the lode of 
copper pyrites wjis thirty inches thick, and furnished several 
tons of copper pyrites, which gave fifteen per cent of copper. 
The solid ore diminishes below this point, and is only about 
six inches thick, but is still scattered through the slate for 
two feet. The vein fissure does not appear to be confined to 
this space, inasmuch as two thin veins and a sheet of alata 
carrying gold and quartz are closely connected together. 
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lie diagram will 
serve to explain the 
arrangement of the 
masses composing 
the vein. 1, Lode 
consisting of copper 
pyrites adjacent to 
the fbot wall eigliteen inches to two feet thick ; 2, blue slate ; 
3, mnck; quartz, with some pyrites; 4, slate; 5, slate which 
weathers brown, and contains gold tliree feet thick ; 6, con- 
torted slate; 7, vein of copper pyrites and qnartz, between 
three and fonr inches thick ; 8, slate ; 9, vein of copper py- 
rites and iron three to fonr inches thick — terminating in slate. 
Twelve hundred feet northeasterly, or N. 31° £., a shaft of 
aizty feet cnts the vein where it is six inches wide in a solid 
masfi, bnt distributed througli the quartz and slate two feet 
wide. Southerly twelve hundred feet the same vein has cop- . 
per very much the same character as in the other shafts. 
The vein has heen traced more than a mile in length contin- 
nonsly. Althougli this lode has not been fully developed by 
■baits eunk to a proper depth to secure that end, still there is 
very little doubt but it will prove a valuable mine. Its 
length and regularity, the two strings of fonr inches, which 
are intersected at tlie two principal shafts, distant from each 
other twelve hundred feet, are tavorable indications, and go 
£ar to sustain the view I have taken of the Qeadrick copper 
mine. 

§ 206. The Bamhardt vein of Gold Hill, at the depth of 
between one hundred and seventy and two hundred feet, or 
at the level at which the lessees suspended their operations, 
contains considerable copper. The lode is equal to eight or 
ten inches, but is intermixed with iron pyrites. It yields, by 
trial, eight per cent of copper ; but as the expenses of min- 
ing and transportation on waggons are too great to warrant 
an attempt to work it for copper, nothing has been done far- 
ther than to test it for the per centage of copper. Still, pro- 
vided there were smelting works upon the ground, this per 
•entage of copper would give a &ir profit 
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I have hopes that the time is not far distant when all the 
ores (gold and copper) will be smelted, and the nse of mer- 
Gury dispensed with. A large amount of copper is annnalh 
lost at Gold Hilly and it will probably turn oat that the losses 
in varions ways will pay the cost of smelting, were proper 
works erected. 

§ 207. Remarks similar or in keeping with the foregoing 
may be made with respect to the copper lodes of Conrad 
Hill. The regular front veins of this mine change their char- 
acter, and at the depth of one hundred and seventeen feet 
copper pyrites take the place of the brown ore. These veins 
are remarkable for their regularity, width or strength, and it 
is by no means to be supposed that the fissuies will be found 
closed, or cease to carry mineral matter. 

A vein of pyrites of some promise exists on the lands of 
Leonard and Young. At its outcrop it is five feet thick, 
mostly quartz ; but upon the foot wall there is from three to 
four inches of copper and iron pyrites. The vein dips at an 
angle of from twelve to fifteen degrees westward, and hence, 
is very flat, but it soon becomes steeper. It has been traced 
more than half a mile, and was formerly worked for gold. 

§ 208. Spen4)er Copper MinSy in Eandolph county.— It is 
upon the upper branches of the Caraway, near the south 
boundary of Guilford county. It is from four to six feet 
wide, and nearly vertical. Its direction is N. 20° W. The 
vein stone is quartz, through which the yellow sulphuret is 
dissemmated. I have seen very handsome ore from this 
mine, but have not examined it in place. The sulphuret is 
interspersed through the quartz near the outcrop, but at sixt; 
feet is collected in masses nearer the foot wall. 

§ 209. Standard property near Gold Sill. — ^This property 
at one time was regarded as very valuable. As the mineral 
now appears, I should esteem it more important for copper 
than gold. It is traversed by a net work of veins, or by sev- 
eral veins, whose direction is N. 20° E. The mineral at the 
surface is gossan^ or the hydrous oxide of iron, and resembles 
the cap which covers some of the copper mines at Duck- 
town, Tenn. The veins which appear below this mass of gos- 
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Ban are more or less siliceoiiB, and show the carbonates of 
€opper and small masses of the black oxide. -A place known 
as the hig cut exhibits the vein to the best advantage. It is 
in a small clnster of veins, the relative position of which is 
•hown on Plate 9, npon the left. Six or^even veins traverse 
the slate of this district, some of which are, no doubt, the 
prolongation of the veins which are worked at the village of 
Qold HiU. 

§ 210. The Townsend vein is supposed to be upon the 
range of the Bamhardt mine. But the slate is rather coarser 
and harder, and somewhat concretionary. 

Upon the surface and in the mbUsh from this abandoned 
mine, I found a mixture of copper pyrites, or the sulphuret 
of iron and copper. The vein is one foot wide, and has 
regular walls. Although it yielded gold when worked sev- 
eral years ago, it is evident that if pursued at all it should be 
for copper. The same remark is applicable to the Standard 
and Idler veins, which, at the time they were worked, the 
presence of copper pyrites was disregarded, or considered 
rather as an injurious mineral. 

^ 211. Tlie Conrad Hill. The front veins at the depth of 
one hundred and ten feet carry the yellow sulphui'et of cop- 
per. The upper part of the veins have been worked profita- 
bly for gold, but at the lowest levels which have been ex- 
plored, copper forms the most important metal. But as no 
attempts to raise this ore have as yet been made, I do not 
propose to speak farther of its value. 

In this vicinity several other auriferous veins are known to 
cany copper at between forty aud fifty feet. They remain 
however untried, and their shafts are fallen in or filled with 
water. 
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CHAPTER XXVn. 

Bepositoriea of the metals continued — Lead and iu Oombinty 
tions; its Geological Mdations and Associations. 

§ 212. Galena or lead, cannot be said to abound in Korth- 
Carolina ; yet, at three localities it may be regarded as an 
important metal, viz., at the Washington silver mine, which 
has been already described — the McMackin silver mine in 
the vicinity of Gold Hill, in Cabarrus county, and near the 
residence of A. J. Moore, Esq., in Davidson county. 

The rock in which lead is most frequently found is the bt- 
gillaceous slate of the Taconic system. Tlie localities already 
noticed belong to the slate formation. Others are also knovn 
which bear the same relations ; for example, the Hoover and 
Boss lead mines in the neighborhood of the Headrick copper 
mine in Davidson county. Lead is not known in connection 
with the copper mines of the granitic districts ; at least the 
quantity in connection with the copper or gold mines in thi« 
formation is too small to merit even a passing notice. Whal 
may be discovered in the copper and gold veins at deeper 
levels cannot of course be predicted. In the North-Carolina 
copper mine, carbonate of lime has made its appearance in 
the vein stone, and indeed forms, in one of the levels, a con- 
stituent part of it. This fact is in itself an indication that 
galena or a silver lead may come in also, an occurrence which 
would be injurious, rather than beneficial to the mine. 

The Boss lead mine, in Davidson county, is scarcely enti- 
tled to a notice as a mine. It has furnished handsome cabi- 
net specimens of galena, which were taken from a very dis- 
tinct vein of quarts. The mineral is associated with copper 
pyrites. The metal is scattered through a very tough vein 
stone, but has been exposed only near the outcrop. The most 
favorable fact which this depository presents, is the develop- 
ment of a very distinct vein fissure, which, at several places, 
carries metal in small quantities both of copper and lead near 
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the outcrop ; but these metab appear in different parts of the 
vein, and are not mixed together. 

The vein is from fonr to six feet wide, and takes the course 
of the majority of the metallic depositories of the country. 

The Hoover lead mine is two miles sonth from the Boss 
mine ; and was fonnerly owned by a Mr. WiUiams, on whose 
plantation it was discovered. The galena is coai^^ and more 
crystalline than that of the Washington mine. The vein 
is promising at its outcrop, but at the depth of ten feet dwin- 
dles to mere string in its calcareous vein stone. It furnished 
two or three tons of metal which seemed to form a pocket or 
bunch merely, in its gangue. 

This place, however, offers one inducement to pursue the 
metal in the direction of the vein ; it is the calcareous gan- 
gue of the lead which bids fair to pay, in part, the expenses 
of testing the depository more thoroughly than has as yet 
been done. Limestone is extremely scarce in this part of the 
State, and as it is six or seven feet wide, enough would be ob- 
tained to be employed for a flux in smelting the ores of the 
Washington silver mine, or other metals of this mineral dis- 
trict, while the vein itself would be sufficiently tested to de- 
termine its value. 

The only important depositories of lead of the midland 
counties which may be regarded as important, are those al- 
ready referred to, and which are associated in each instance 
with blende. They are all silver lead ores, and their value 
as mines is only beginning to be appreciated. Their value 
has been evolved by the discovery that the blende with which 
the lead is associated may be separated by a mechanical pro- 
cess, after which, the whole of the silver and lead may be 
obtained by the usual process of smelting and cuppellation. 
The lead becomes valuable in these cases as an instrument, 
or an agent in the process of reduction. 

It is an interesting geological fact that the silver lead ores 
all belong to the Qo\d Hill belt, and the different localities 
lie in a range with each other. The extreme points of the 
belt, at which these interesting combinations of metal have 
been discovered is about thirty miles. The mosr southiirest^ 
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em point is the McMaddn ailver mine, and the mofit north- 
easterly one is that near the residence of Mr. Moore, in Da- 
vidson county. 

The enquiry will no doubt be raised whether the same vein 
of metal may not be found between these extreme points. 
This expectation may, perhaps, be realized ; but the inter- 
vening country is crossed by an overlying brecciated con- 
glomerate, into which this vein of metal does not probably 
penetrate. The Gold Hill part of this belt is on the west 
side of the conglomerate, and the Davidson extremity is np- 
on the eastern side of it. The facts respecting the relation 
of these silver lead veins, induces me to adopt the opinion 
that they would rather pass beneath the conglomerate than 
through it. We have no evidence, it is true, that the veins 
of silver lead are continuous, only they are upon one line of 
strike, and the ores resemble each other externally, as -well 
as in their chemical constitution. Admitting, however, tlieir 
continuity, which is hardly credible, the overlying brecciated 
conglomerates will conceal them throughout most of the dis- 
tance between the points which I have named. As it re- 
gards the galena or lead of the Washington mine, the Mc- 
Mackin and the Davidson mine, enough has been said under 
each respective head ; inasmuch as the two last require far- 
ther exploration to establish their true value. 



CHAPTER XXVIH. 

Repositories of the metals contimied — Zvnc^ its oreSj gedogicoJ 

relations and associations. 

% 213. So far as the investigations have been made, it ap- 
pears that ziuo is found in this State only in combination with 
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sulphnr. I have already noticed it as a mixture with galena 
and copper at the Washington mine in Davidson, and at the 
McMackin mine in Cabarrus counties. At both of these 
mines it is found in masses which consist almost exclusively 
of blende. Its color is brown, and its texture fine grained, and 
often quite compact. At the McMackin mine it is yellowish, 
and always of a lighter color than at the Washington mine, 
and at this place also it is often distinct from the galena. At 
the Davidson zinc and lead mine, near the residence of Mr. 
Moore, it resembles that of the Washington mine. With 
respect to this metal, it is important to recollect that neither 
gold nor silver may be expected to be found in it, either in a 
state of mechanical mixture or chemical combination, not- 
withstanding it is in contact with lead and pyrites, in which 
both silver and gold are intermixed. Perhaps it is going too 
far to assert that neither of these may exist in the blende in 
very minute proportions. In all the trials which have been 
made, it has not been detected in sufficient quantities to 
make them objects worthy of future search, with a view to 
secure economical results. 

An interesting locality of the sulphuret of zinc exists at 
the Jacob Troutman gold mine, one mile south east of Gold 
Hill. The ore is of an ash gray color, with a low metallic 
lustre. It is fine grained, and rings like cast iron when struck 
with a hammer. It is also quite hard. It becomes coated 
with a yellowish powder when heated to bright redness, and 
exhales the odor of sulphur, the latter of which is readily dis- 
charged, or volatilized in a capsule over the flame of an al- 
coholic lamp. 

It is tmcombined with lead, bismuth, cadmium, copper, 
gold, antimony or arsenic; as it appears when fused with 
nitre or carbonate of soda, and afterwards dissolved in mu- 
riatic acid, which leaves silica in a gelatinous state. The acid 
solution, tested with sulphurated hydrogen, gave no precipi- 
tate which indicates, as I have remarked already, the absence 
of the foregoing metals, some of which were suspected, es- 
pecially antimony and arsenic. 

The principal metal present in this gray compound was 
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proved to be zinc, by passing again snlphuretted hydrogen 
through a neutral solution, and to which caustic soda was 
added, which gave a white precipitate ; this was also easily 
soluble in muriatic acid. 

A small quantity of iron is also present, which exists, dil*- 
fused sparingly through the mineral in small grains. Tbi> 
form of sulphuret of zine first appears in the Troutman vein. 
at the depth of one hundred feet, where it is only two inches 
thick. At the one hundred and fifty foot level it is six inches 
thick, and exists in a solid mass. It is attached to the quartz 
of the vein, which, at a higher level was very porous and 
carried gold, yielding, near the outcrop, at the rate of fift} 
dollars per bushel ; gave at the one hundred feet level only 
one dollar per bushel. After the shaft had been sank ont- 
hundred and fifty feet, the vein was regarded as too poor to 
work, and was abandoned. The zinc which had come in at 
this depth was disregarded, and indeed the nature of t\w 
metal was not suspected ; it yielded neither gold nor silver, 
and the operators were unable to extract lead from it; and 
hence it appeared to be worthless. The readiness with whicli 
this variety of sulphuret of zinc is decomposed, proves that it 
may be converted into a valuable white paint, provided the 
quantity of metal should be sufficient for this purpose. ThiV 
is the most easterly of the veins belonging to the Gold Hill 
mineral district ; its course is east of north. It appears to b^^ 
a strong, well defined vein, and belongs to the slate forma- 
tion ; but in its progress north-eastward will pass beneath the 
brecciated conglomerate. It is known only at the Troutman 
plantation. 
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OHAPTEB XXTX. 

Rep<mtorie$ of the meiaU oantimued—M<mgimese^ its ore^^ 
their gealoffioal paeiiion and relations. 

§ 214. Manganese is widely diflfosed in the rocks of North- 
Carolina, and next to iron it is the most common of the 
metals. The surface is frequently nearly covered in certain 
places with black nodules or concretions about the size of a 
pea; these are composed of the black oxide of manganese 
and iron — ^their dark color is due to the presence of the for- 
mer. The natural joints of the slate rocks are generally cov- 
ered with a film of manganese which has escaped from the 
interior of the rock to the surface. The only ore of this 
metal which has a commercial value, is the black, or perox- 
ide of manganese. It is usually associated in this country 
mih the limonites or brown hsematite, and occurs in beds, or 
as a deposit in the soil. I have not, however, been so fortu- 
nate as to discover this species of ore in the connexion I have 
named, in the midland counties, in sufficient quanty, and at 
any place, to be regarded as possessing a commercial value. 
The use to which it is put, is to form in the chloride of lime 
which is employed in bleaching. 

The species of manganese which has fallen under my no- 
tice is the silicate of the metal. Of this there are three veins, 
each of which may be traced a half a mile or more upon the 
surface ; and which are from five to seven feet wide. 

A vein of this mineral is referred to in Prof. Olmsted's re- 
port, and which was regarded by him as the black oxide. It 
forms a superficial layer of the black oxide, but the quantit}- 
^'f it in this condition is too small to possess a commercial 
value. The vein I have reference to is about three-fourths 
<^f a mile south-west from Gold Hill. It is four or five feet 
wide, and is mixed at the surface with the oxide of iron. 

Another vein crosses the plankroad about ten miles east of 
Lincolnton. It forms a conspicuous black stripe by the road 
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side. The first impression is, that it is produced by the pre- 
sence of coal. It is black upon the surface in consequence 
of oxidation ; it is traversed by seams of a reddish substance, 
and by seams of quartz. 

The third vein of this substance crosses the road at Mr. 
Briggs' iron works, in Gaston county. 

Tliis mineral has not been applied to any useful purpose. 
But manganese is frequently associated with silver ores, and 
hence, the veins should be examined for the purpose of as- 
certaining if there exists any valuable metal in connexion 
with it. 

At the McMackin silver lead mine manganese enters intf» 
the constitution of the vein and forms in part the vein stone, 
or perhaps may be regarded as one of its metals. 



CHAPTER XXX. 

Kmihj Minerals and Rocks lohich possess a value in th»' 
Arts, —Steatite — Agalmatolite — Pseudo JBurrhstone — Roc'f- 
ing Slate — Fire-stone — Fire-clay — Porcelain-clay — Build- 
ing Stone — Porphyry — Antifriction Pocks, or Pocks which 
nmy be employed for the hearings of heavy wlieels. 

g 215. Stentite or Soapstone. — ^This important material i?^ 
common in several of the midland counties. In Wake coun- 
ty it occurs on the plantation of Mr. Lewis Nippers ; it i.< 
rather coarse, and contains upon the surface too much quartz. 
It is associated with slates containing veins of quartz carrying 
the specular ore of iron, which seems to be a very common 
association in this State. Two miles north-east from this 
place, and probably also at intermediate points, soapstone ex- 
ists* in large beds or mountain masses, which, though rather 
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coarse, is of a very good qtiality, and is suitable for hearths, 
jambs and other purposes. Its color is green, and the mass 
is rather crjstalline. It may be sawn into blocks of any re- 
quired size. It is in inexhaustible quantities. Where soap- 
stone is to be employed in the construction of hearths, backs 
or jambs for fire-places, too much caution cannot be observed 
in exposing the stone to heat for the first time. It often hap- 
pens that water is inclosed in the rock, and if heated rapidly, 
it is converted into steam and explodes ; and the breaking of 
the stone might be followed with fatal consequences. Hence, 
the rock should be dried in the first place, and all its water 
expelled slowly, which saves the stone from flaking off subse- 
c^uently. 

Soapstone occurs three miles west of Ashborough, and 
five or six miles north-west of Franklin ville, in Eandolph 
county. 

The use of soapstone is generally known. Its valuable 
<jualities are dependent upon its softness and refractory pow- 
ers. It enables the mechanic to give it form and shape at a. 
very trifling expense. It is true it is not handsome in itself, 
as it is not susceptible of a polish ; still, when planed and var- 
nished, it makes a very handsome mantle-piece. The var- 
nish brings out lively light green tints which give the sur- 
face the appearance of a variegated marble. 

The most valuable soapstones are free from flint and horn- 
blende spar, and other foreign minerals. When present, 
they diminish more or less its value. The most important use 
of soapstone is as a lining for stoves, and its employment in 
the formation of registers in houses heated with hot air. 
The fine compact varieties are selected for these purposes. 
In quarrying soapstone, gunpowder should not be used — in- 
deed its use is not attended with much success — and when it 
breaks out a mass, it produces shakes or invisible cracks 
which greatly damage the stone, and which open, on expo- 
sure to heat and frost. The only safe method of quarrying; 
is to cut out rectangular masses by means of suitable tools. 

Soapstone, as a rock, belongs to the pyrocrystalline series, 
and never occurs as a sediment ; it is associated with ser- 
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pontine, hornblende and talcose slate* It frequently eon- 
tainsy in isolated crystalline masses, dolomite, or magnesian car- 
bonate of lime, sparry iron, or carbonate of iron — ^brown spar, 
asbestos, etc. In Massachusetts it passes gradually into ser- 
pentine. I have never seen it passing directly into serpen- 
tine in North-Oarolina. 

AgahnatoUte belongs to the sedimentary class of rocks. 
As such, it may be regarded as a white variety of argilla- 
ceous slate. The most remarkable locality of this rock is 
near Hancock's mills, in Chatham county. It is also asso- 
ciated with the massive specular ores of iron, both in Mont- 
gomery and Chatham counties. It is also in immediate cod- 
nexion with quartz rock in Montgomery county. It is often 
useless, from the presence of fine granular quartz, or from 
disseminated grains of magnetic iron. 

In foreign countries this stone is cut into pagodas or im- 
ages, and hence, has been caMedfifftire stone. 

As its grain is very fine, and its texture compact and at the 
same time soft, it is adapted to a variety of useful or orna- 
mental purposes, as inknstands, paper-weights, etc. When 
exposed to heat, it does not become as hard as soapstone. It 
however receives something of a polish which may be height- 
ened by varnish ; and hence, may become rather handsome 
for mantle-pieces. This use of it is important in North-Caro- 
lina, as marbles are extremely scarce. The soapstones and 
figure stones are important also, in consequence of their com- 
bined strength, softness, and their ability to stand the weather ; 
the latter property enabling the artist to quarry and shape 
them readily, and when placed in a building, they are more 
durable than granite. 

§ 216. Marble. — ^There is probably no material so scarce 
in North-Carolina as limestone, when its actual quantity is 
compared with other States of the Union. Limestone, how- 
ever, forms an interrupted belt across the State. At one or 
two locaUties in Catawba county it has a fine, even, granular 
structure, combined with a lively lustre, which equals in 
beauty any of the ItaUan marbles. But these qualities are 
too limited at the surface to be of any use. The question is, 
is it probable that beds possessing these fine properties mar 
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be obtained by deeper explorations. It is not at all im- 
probable. 

Agalmaiolite. — This rock has been already noticed. It re- 
sembles steatite, and so much so, that it has always been con- 
fonnded with it. It is, however, quite different in compoei- 
tion, though it has the soft soapy feel, and the light greenish 
white colors. In North-Oarolina it is much finer and whiter 
than its soapstones, and hence, it has been regarded as a bet- 
ter kind of this rock. In the arts and as a fire-stone it is not 
as valuable, as it is more likely to split and flake off when 
exposed to the fire. K carefblly dried, this defect may be 
partly overcome ; but when used as a fire-stone, it should be 
exposed endways to the fiame or fire. It splits like an .argil- 
laceous slate ; indeed it is a white variety of this rock. In 
addition to its use as a fire-stone, it is supposed to be employ- 
ed, when ground, for adulterating white paint or white lead ; 
but for this purpose it is not adapted. When mixed with oil 
it becomes translucent, or loses its opacity ; and hence, in 
common language, it has no body. But the use to which the 
powdered rock is employed, is to adulterate hard soap ; that 
is, I suppose aduUera^ion is the right word, inasmuch as it is 
designed to increase its weight. It has, however, other pro- 
perties which may justify, in part, its employment ; it is re- 
tentive of odors, and hence, in fancy soaps, it may serve a 
oaeful purpose ; besides, it no doubt assists in absorbing grease, 
and in cleansing surfaces. It may not be, therefore, an abso- 
lute cheat in soap, as it has certain useful qualities. Large 
Quantities have been ground the last year in Chatham county 
for the New York market. It is necessary that it should be 
free from grit. When pure, it is suitable for antifriction pow- 
der, and may also be used as a cosmetic, in place of chalk, 
lead, etc., without injuring the skin. 

The composition of this variety of Agalmatolite is as fol- 
lows: — 

Silex, 75.0e 

Alumina^ 18.75 

Potash, S.0O 

Water, 8.50 

Traces of iron, 

99.25 JaoksoD. 
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An analysis may give an excess of silex in consequence of 
its mechanical intermixture, as it is not nnfrequently disBemi- 
nated through the mass as a foreign mineral. It will make, 
according to Dr. Jackson, a very refractory material for pot- 
ter's stone- ware and crucibles. The oxide of iron is an acci- 
dental mixture, varying very much in quantity at differeni 
localities. Sometimes octahedral iron abounds in certain lav- 
ers in thick and heavy beds ; it is apparently absent, and be- 
comes snow white in the furnace. 

Burrhatone or Psevdo^urrhstane. — ^This rock, upon its exte- 
rior, is exceedingly rough and ragged , and as it is an ex- 
tremely tough siliceous rock, it may probably possess the same 
valuable properties as the Paris burrhstone. But I do not 
speak confidently ; for the fact can be known only by apply- 
ing a stone suitably prepared to this use, that of a millstone. 
Tlie material of the rock is in the required condition at tlie 
surface. It consists of a porous chert ; or, originally, it wa> 
a porphyrized chert, the felspar having disintegrated, leave^ 
rough cavities bounded by a tough sharp edged material. 
similar to that of the Paris burrhstone. One difficulty may 
materially interfere with the introduction of this stone for 
the purpose proposed, viz., the expense of cutting it, in con- 
sequence of the toughness of the material ; and besides, the 
stone has not weathered deeply, except when detached from 
the parent bed. But the formation is extensive, and the va- 
rieties or kinds are quite numerous ; and hence, it is expected 
that localities will occur suitable for the purpose I have pro- 
posed. 

The most extensive beds of the Pseudchburrhstone occur in 
Montgomery county, near Troy. It is the fossilliferous mass 
which is intimately connected with the granular quartz. A 
rock possessing characters quite similar to the foregoing exists 
in large masses at the Flat Swamp mountain, in a part ot' 
Btanly and Davidson counties. So far as they have frdlen un- 
der my observation, they are not so good as those of Mont- 
gomery county. The whole range too, from a point near 
(rold Hill to the Flat Swamp mountain is traversed by a sili- 
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ceoQfl porotifl rock, which poasesses many of the characters 
required for a good millstone. 

§ 217. Roofing Slate. — ^In the slates of Chatham county there 
are beds which are firm, hard and strong, which may be em- 
ployed for roofing. The colors are blue and purple. Of the 
former, the most important beds are near Bocky river. The 
purple beds were observed on the plantation of Mr. Headen. 
The best were brought up in sinking a well. The slates ex- 
tend, I believe, across the State — ^but the debris of rocks con- 
<'eal so frequently the outcrops, that they cannot be traced 
continuously. The only drawback which seems to exist 
respecting the roofing slates, is the depth of the beds, or the 
want of a sufficient extent of outcrop. It is not so accesible 
as in the more elevated parts of this country. Quarries of 
slate require an elevation above the general level of the 
(^ountry in order to obtain depth, and at the same time space 
above ground, so as not to be obliged to incur much expense 
in draining. 

JFlre-stonej and Stone for Fuma^e-heartha, — ^The sandstone 
of the Taconic system furnishes fire-stones which may be reUed 
upon ; also, for the hearths of furnaces. It is a white and 
rather friable rock, with some mica. Specimens of it would 
be called arenaceous quartz. There are two ranges of this 
rock, one passes through Wake county, and runs parallel with 
the veins of graphite — ^the other through Lincoln and Ca- 
tawba counties. The latter have been proved by experience 
to be valuable for the purposes I stated — those of Wake do 
not differ from them, and hence may be regarded as equally 
valuable. 

§ 218. Fire-day for Fire-hnck — Pipe-clay.^ — Clay for fire- 
brick is abundant in Gaston county. It is free, I believe, 
entirely from lime and the alkalies, potash and soda. It ex- 
tends through the county. It is inexhaustible in the vicinity 
of King's mountain, and appears at numerous places between 
tlie iron-works and Dallas, as well as at numerous places in 
and about the latter place. 

Pipe-nAay occurs in Forsyth county, and is employed ex- 
tensively for the bowls of pipes. In Davidson county, also. 



220 VOBTHOABOUNA <}]BOLOGIOAL fiUBVET. 

this varietj of elay exists in the depressions of the sniisce. 
particularly in the vicinity of Spencer's Post Office. When 
exposed to high heat, the bowls lose the whiteness of the 
day, and change to a drab. These clays are also snitable for 
jugs, pans and other vessels for domestic use. These days, 
however, are employed only to a very limited extent 

§ 219. Parcelai/nrclay, — This substance exists at numerou? 
localities. In Lincoln county, at Lincolnton, it appears to be 
abundant, and of good quality. In Davidson it is also sai«1 
to exist, but it is probably a pipe-clay. White clays are 
abundant ; but whether they will retain their whiteness when 
heated intensely, has not been determined by myself, except 
in a few instances. A large tract of country, forming part ot 
the plantation of Mr. Bryantf, at Jones' Falls, is underlii<i 
by a white clay. 

§ 220. Building Stone. — ^The granites of North-Carolina 
are frequently in a disintegrated condition. But the quarries 
near Raleigh furnish a very good granite for construction 
He micaceous sandstone of Wake also furnishes a good ma 
terial for building, which is easily quarried. There is, how 
ever, no want of building material in any part of the State 
The best, however, is the freestone of Deep and Dan rivers 
of which I shall have occasion to speak hereafter. 

§ 221. Porphyry. — There is a belt of porphyry extendini: 
from Jones' Falls, some seven or eight miles north-east It* 
base is black, purple and green of diiferent shades — some of 
it is equal in beauty to the porphyry of the ancients. There 
is, however, little probability that it will be brought into use 
as an ornamental stone, though it is susceptible of a high and 
beautiftil polish. It is also well adapted for mortars, bein/r 
very hard and tough. 

The porphyry passes by insensible shades into homstone. 
which frequently is very fin(ygrained or compact. It is green. 
gray, blue, purple and green, and purple in stripe, and soidp- 
times spotted. The compact varieties are highly valued for 
the bearing of gudgeons and axles of wheels. Tears elapse* 
before it can be seen that they lU'e worn in the least. For all 
heavy wheels, therefore, they are as important in diminishing 
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friction as the diamond and other gems in the wheel work of 
time keepers. 

These admirable antifriction stones abound in Chatham, 
Randolph, Davidson and Montgoinery counties. They may 
be selected from the finest varieties of homstones and por- 
phyries, which are frequently found in extensive beds in the 
clay slates of these counties. 



CHAPTER XXXI. 

Graphite — Its rdaUons^ extent, quality and uses. 

§ 222. The occurrence of this substance in North-Carolinti 
lias been known for more than a quarter of a century. Not- 
withstanding the length of time it has been known, its true 
value has not been determined. The works, however, which 
are now in operation will probably settle the question res- 
})ecting its value. The best known locality is in Wake coun- 
ty ; it is a few miles west of Kaleigh, and it crosses all the 
roads running south-west, west, or north-west. It is much 
more distinct in the gullies or the road side on a wet day, 
than when it is dry. On the Hillsborough road there are two 
belts rather less than half a mile apart. 

The whole formation consists of three or perhaps more par- 
allel veins ; they are apparently variable however in number 
at different points of exposure. 

The feature which this mineral presents, most worthy of 
notice, is its great persistency ; for there are, I believe, no 
mines on record, whose extent can be compared with the 
graphite of Wake. It is known to occur fifteen miles south- 
west of Baleigh, on Black creek, in a hill by the road side 
discoloring the soil forty feet in width ; and it is explored 
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seven miles north-west of Raleigh ; and firom these distant 
points it shows no signs of giving out. Its veins, therefore, 
extend eighteen or twenty miles, though I do not assume that 
they are absolutely continuous, yet I have little doubt that 
they may be traced upon the surface throughout this entire 
range. Enough is not known of the exact relations of these 
depositories of graphite to enable us to speak with certainty 
of their relation to the enclosing rock. With the facts which 
are now in my possession, I am disposed to regard them as 
veins and not as beds. Their strike is a few degree (about 
10) east of north. The general range of the slates is N. 25^ 
30' E.; and besides, the graphite has a veinstone of quartz, 
or is accompanied with quartz ; hence, from facts of this kind. 
I look upon or regard them as deserving the name of vetn^ a> 
much as any of the auriferous a epositories of this State. 

The dip is north-westerly at an angle of 65° to 70°. Shafts 
have been sunk upon them to the depth of one hundred feet, 
and a single vein has been stoped out to the depth of seventy 
feet. The distance of the continuous stoping is about one 
thousand feet. Tliis ground furnishes the most reliable infor- 
mation respecting the character of these repositories of gra- 
phite. Tlie level of the tunnel or drift referred to, shovf^ a 
vein varying in width from six to eighteen inches, with regu- 
lar walls, showing friction and triac, or slickensides, provinir 
thereby the existence of a vein fissure. Intermixed with the 
graphite we frequently find lenticular masses of quartz, be- 
sides the quartz in fine grains more immediately disseminated 
in the metal itself. It rarely contains sulphuret of iron. 
The graphite, though copfined mostly to the seam, yet 
spreads more widely in the rock, and stains it black for sev- 
eral feet, and hence the vein appears wider than it actually 
is. The adjacent parts which are colored resemble the com- 
mon plumbaginous slates of which there are many examples 
in the Talcose slates of New England. 

The following beds accompany the veins, and they lie in 
the following order : 
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The graphite, wherever it occurs in North-Oarolina, is not 
far beneath the sandstone referred to. Hence the veins of 
j^raphite occupy a position quite similar to the iron ore veins 
of Lincoln county. This sandstone is near the base of the 
Taconic system in some places, indeed in most it is underlaid 
)>y a conglomerate and a few beds of slate. 

The graphite belongs to the primary slates; it is a mineral 
which differs in its origin from coal, that is, there is no evi- 
dence that it has been in the condition of organic matter. 

§ 223. This question respecting its origin is one of the most 
interesting in geology. Coal, without doubt, is of vegetable 
origin. In composition it will be perceived that it is not 
greatly dissimilar to anthracite, by a reference to their res- 
pective constituents; but anthracite, however near it ap- 
proaches in composition to graphite, is derived from organic 
matter. We cannot, however, under the circumstances in 
which the graphite of Wake county occurs, assign its origin 
to the same source. We are necessarily driven, therefore, to 
account for its occurrence on other grounds. To do this sat- 
isfactorily, we must ascertain whether there are any phe- 
nomena in nature or art which are illustrative of those chemi- 
cal changes, which may throw light upon its formation. Up- 
on this ground we may confidently refer to the production of 
artificial graphite in iron furnaces, which, when working well, 
and under the full and advantageous application of heat, in- 
variably produce graphite both in the metal and in the slag. 
The artificial graphites contain, I believe invariably, a small 
}>er centage of iron ; and in its formation it involves the pro- 
cess of a combination of the vapor of the two elements. 
When, therefore, it is an established fact that graphite is 
formed under favorable circumstances from any substance 
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which contains carbon, it does not appear difficult to account 
for it as it occurs in the veins of Wake and Lincoln. All \^e 
have to assume, is the existence of the carbonates in the in- 
terior of the earth. These, when exposed to heat, being sus- 
ceptible of decomposition, undergo the needful changes for 
the production of this carbonaceous substance. It undoubt- 
edly rises in vapor, and is condensed in the fissures in tlu* 
form in which it is now found. We have no occasion to cali 
to ottr aid the metamorphism so frequently alluded to, and so 
ff^uently employed in accounting for phenomena of a kin- 
dred character. That carbon of a coal seam is susceptible of 
being converted into graphite may be admitted ; but when 
ever carbon occurs in rocks of a sedimentary origin, it is ac- 
companied with other phenomena which form a conclusive 
argument respecting its origin. Here, in Wake, we have a 
rock distinctly primary in its character, showing no traces ot 
sedimentary origin, or at least of having been deposited with- 
in the organic era ; and as graphite is formed artificially un- 
der the needful conditions, it cannot be regarded as an un- 
warrantable aasnmption that it may also be formed directly 
in the interior of the earth, and independent of any preexist- 
ing organic matter. 

Its occiirrence in veins or fissures is also accordant wifli 
facts which are established in the case of metallic bodies. 
Any substance which can be vaporized may be found in and 
filling the preexisting fissures. 

Graphite is a very important substance ; it has become an 
indispensable article ot commerce — ^but it very rarely occurs 
in that state of purity which is required for the purposes for 
which it is employed. Silex or quartz in fine grains is the 
most common impurity, and the most difficult to separate. 
When crystalized and pure it still requires the aid of art to 
bring it to a state in which it can be employed. In its pure 
laminated state the mechanical condition produces singular 
changes in its molecules, or rather particles ; it is almost im- 
possible to pulverize it and impart to them tliat form which 
seems essential for its employment in the arts. These, when 
mechanically separated, are split almost ad mjimtvm^ or in ^ 
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mode similar to tide and mica, and become thereby light as 
down, and difficult to recombine. The variety known in 
Wake has a rounded form ; and hence, it is susceptible oi a 
mechanical division, and of assuming readily the state re^ 
quired in tlie arts. The impurity of this variety is silex in a 
state of minute subdivision ; and before it can be applied for 
certain purposes, this must be separated from it by mechan* 
leal means. It cannot be used for pencils, or as an antifric- 
tion agent in its natural state. It is, however, not so objec- 
tionable when it is employed upon wood, as wagon axles, 
&c.; but where iron is employed, it wears the surfaces rapid* 
\j — ^hence it is common for farmers to employ it in its native 
state upon their wooden axles, mixed with grease, with good 
effects. 

The experiments whlx^h are being made by Mr. Miller, at 
Raleigh works, will probably test most thoroughly the ques- 
tion respecting its value and uses for various purposes. 

It should however be stated, that for certain purposes, as 
for paint and its application for stoves there can be no doubt 
of value, with only an imperfect separation of silex. For the 
presence of fine silex cannot be injurious when used for a 
paint for roo6 ; its presence is rather beneficial, as it thereby 
becomes less combustible, and renders the wood in a measure 
fire-proof; it is &r more valuable for paint than any of the 
stone paints in use, having, when in combination with fine 
silex, all the incombustible properties which they are suppos- 
ed to possess. It is not only with respect to the use of gra- 
phite as a paint for roo&, but also in an equal degree as a 
paint for ships. I believe, for these purposes, the separation 
of silex is not required ; it should be as fine as possible, free 
from slate, and contain simply graphite and silex. Graphite, 
notwithstanding its lightness, has a body unequalled for 
strength, by any substance. A minute quantity indeed is suf- 
ficient to give color to a large quantity of fiuid, and cover a 
large surface of wood. Graphite must also protect wood in 
a certain degree from decay. Old roo&, for example, where 
it has been employed, have, as it were, been renewed by its 
use, and rendered durable for years, when, without, they would 
16 
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have been useless. It protects most tboroaghly from the air^ 
and when of a good quality is adherent. It is> therefore, one 
of the most valuable of paints ; but it has not been sufficient- 
ly common in market to supply the demands ; bat it appears 
to me that the depositories of Wake, when brought properly 
before the public, and the great value of the article becomes 
known, can supply an immense amount of material; in* 
deed, it is only in this country that graphite is sufficiently 
abundant to meet the wants of the pnbUc, and it is singular 
that so little should have been done up to this time in intro- 
ducing graphite into die commercial wcMrld as one of the most 
valuable paints for roofs and shipping. The value of gra- 
phite for crucibles is well known ; but as it regards the adojn 
tion of it in its partially pure state, I am not well informed 
enough to speak with confidence ; but inasmuch as in tlio 
manufacture, clay of a fine quality is required to form tLe 
body of the utensil, it seems that it may be all that is wanted. 

In addition to the remarkable depositories in Wake county, 
the old county of Lincoln also furnishes, or will furnish those, 
which are probably equally pure ; but they are not so exteu- 
sive. The formation is the same, and the mode of occurrence 
the same; that is, it is in veins in a talcose slate, whose diii 
and direction closely conform to that of the rock. It is, how- 
ever, proper to observe, that the graphite of Lincoln, (or it 
may be within the limits o( Catawba) county, has not been 
explored except superfi(Hally, but the surface indications an 
favorable both as to quantity and quality. 

Although the graphite of Wake county is beneath the mi- 
caceous sandstone, it does not necessarily follow that it will 
always occupy that position in North-Carolina. We can see 
no reason for limiting it to any of the older rocks, includin:: 
the paleeozoic slates and sandstones. In most cases, whether 
in the palaeozoic or hypozoic strata, the direction or course oi 
the depositories may be expected to pursue the usual courst- 
which prevails in the fonnations of the slates. 

In New York the graphite is connected with the priniarv 
limestone in which it occurs in irregular veins or disconnect- 
ed masses. It is always, however, crystalline, and in manv 



JfOKtBrOAMXaA MOJJ&OflOAJU 8VBTET. 227 

iiwtaiiices perlfectly pure ; bat as in the case of other sub- 
stances which occur as ores, it is uncertain in its continuance. 
In North-Oarolina, however, the depositories appear to be 
permanent or persistent in depth, and the great desideratum 
is to free it from silica. The partial failures seem to have 
aris^i from not having employed more extended vats, and 
the use of toa little water, for the amount of fine graphite 
whidi had to pass through them. 



CHAPTER XXXn. 

De^ Biver Coal Field — Masses which compose the forma- 
tion — Considerations respecting its age, 

§ 224. No formation has excited more attention than that 
of Deep river. In Connecticut and new Jersey it has been 
known under the name of Kew Bed Sandstone, and has been 
carefully examined by Dr. Dean of Greenfield, and President 
Hitchcock of Amhurst College, Mr. Redfield of New York, 
and Prof. Rodgers of Boston. The most remarkable discov- 
eries which have been made in connexion with this £>nna- 
tion, are the foot prints of birds ; and probably their discove- 
ry has given as much celebrity to North American geology 
as any which have been made. The age however of this 
series had not been determined to the satisfaction of all par- 
ties, prior to the commencement of the Gteological Survey of 
North-Carolina. The difficulties which beset this question 
are uncommonly great. Resting as it does in the northern 
and southern States, upon granite or pyrocrystalline rocks, its 
geological relations gave no clue to the epoch of its deposit ; 
and then, to add to the obscurity, most of the fossils which 
had been discovered, were equivocal in their meaning. So 
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that, neither its position in the series conld be deciphered by 
its relations^ nor indicated with certainty by its organic re- 
mains. Daring the progress of the snrve j of North-Carolina, 
evidence has been gradually accnmnlating respecting its age ; 
but it is only during the last two years, or since the publica- 
tion of my report in 1852, that the evidence has taken a more 
positive form. It is true that I had in my poeseesion foesib 
which pointed to the Permian system as its equivalent ; but 
this evidence became neutralized in^pirt by the occurrence 
of fossils which belong to the Triassic type ; or may be re- 
garded by other geologists as Triassic. I was led, in view of 
all the facts known to me at the time of the publication of 
the report referred to, to express the opinion that the Deep 
river coal series belonged to the Triassic, or New Bed Sand- 
stone epoch. The reader will see in the sequel what change^ 
this opinion has undergone since that time. Waving the geo- 
logical question for die present, I shall proceed to describe 
the series as it is developed upon Deep river. 

§ 225. A natural division seems to exist when we take in- 
to account the physical characters of the formation only; 
and indeed it would be disregarding important features, were 
these to be passed by unnoticed. According then to these 
features, the series should be divided into three great depos- 
its, the lower red siandstone and its conglomerate ; the ooal 
measures induding slates^ shales and draJb eoiored sandstones. 
with their subordinates ; and lastly, the upper red sandstones 
and marls. 

These three parts of an apparent unbroken series, so far a< 
succession is concerned, seem to be continuous deposits with- 
out breaks or unconformability, with one exception; but 
when their organic remains are taken into the account, we 
cannot avoid doubting the correctness of the foregoing view. 
The lower sandstone has nothing in common with the upper, 
excepting its lithological characters ; but there is a gradual 
transition of the lower into drab colored sandst(»ies, and the 
obscure fossils belonging to the vegetable kingdom extend 
from one to the other, though there is a want of certainty in 
the exact determination of those forms. When, however, the 
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upper red sandstone is examined, its fossils are found to be 
entirely different from those below ; and hence the necessity, 
as will be seen in the sequel, of separating it from all the in- 
lerior masses, notwithstanding its apparent conformability. 

I have said the series is conformable and without breaks 
excepting in one instance. I here refer to a conglomerate 
lying between the upper drab colored sandstones and the up- 
per red sandstones and marls. It is not clear that there is a 
decided unconformability, but I am inclined to adopt the 
opinion that there is. 

§ 226. The lower sandstone is red or purplish red, often 
deep red, or the color of a well burnt brick. It is made up 
of grains of quartz, which are rarely coarse ; its texture is 
even, and many beds are firm, free from marly layers, and 
constitute an excellent free stone. 

The lower beds are made up of pebbles of quartz strongly 
compacted together, without the intervention of a cement. 
So firm are these beds of conglomerate that they make an 
excellent com stone, which, when broken from tiie quarry, 
split across tiie pebbles without removing them from their 
beds. The pebbles are derived from the adjacent and infe- 
rior Taconic slates, or the auriferous slates, with their series 
of imbedded minerals. 

The most conspicuous part of the conglomerate is quartz, 
which is rounded by attrition, and has often assumed a flat- 
tened or oval form. 

The origin of these pebbles is, without doubt, from the 
slates ; particularly the veins which traverse them. The slate 
itself is largely intermixed with disintegrated matter, which 
nets free the undecomposable milky quartz, and hence, when 
exposed to the action of water upon a sea beach, they are 
rounded by the attrition to which they are subjected. It re- 
quires afterwards that they should be consolidated by pres- 
sure, when they form a solid mass of conglomerate. 

The thickness of the beds varies from six inches to two feet. 
These solid beds are parted by soft or marly matter, which 
gives an opportunity to split them horizontally from the 
planes upon which they were deposited. 



230 XOBTH-OABOLIKA GEOLOGICAL StTSVET. 

The color of the conglomerate is usually gray^ but when 
the pebbles diminish, and the marly matter increases, tbev 
are red. These are perishable masses, and hence are not 
suited for millstones. The lower conglomerate* is full sixty 
feet thick, and rests, as has been already observed, upon 
slates and other beds of the Taconic system ; but as the rock 
extends north-east and south-west, or obliquely across the 
slate, it reposes upon certain pyrocrystalline rocks, and ha? 
its conglomerates made up, in part, from them. Hence we 
may find pebbles from the quartz veins of the slates which 
carry gold, as well as from the gneiss, hornblende and granite. 
Tlie two systems, it is scarcely necessary to say, are strictly 
unconformable — the slates having been tilted up prior to the 
deposition of the sandstone with its conglomerate. Hence, 
the formation rests upon the upturned edges of the inferior 
and older rocks. The conglomerates, though instructive, re- 
quire no farther descriptive details^ except, it is proper to say 
here, that they are destitute of fossils, excepting the occa- 
sional occurrence of lignite, and perhaps near their junction 
with sandstone, that of silicified trunks of trees, as at Ger- 
manton, in Forsythe county. I have not been able as yet 
to detect a leaf of a cycad, or a fern ; though the silicified 
trunks of a conifer are very common. This fact is of consid- 
erable importance ; for, at the beginning of another stage, 
these remarkable vegetables are very common. I cannot, 
however, say that they will not be found ; but only mean tc 
assort, that after many diligent examinations, they have not 
as yet been discovered. 

The statements which have been made relate to the quar- 
ries of Moore county, which furnish the millstones. It is not 
present everwhere beneath the sandstone in so much force ; 
unless it is concealed by soiL Thus, at or near the junction 
of the sandstones with the slate, at the Oulf, I have not ob- 
served the conglomerate in place ; it is there, but in thinner 
beds. 

§ 227. The lower red sandstone which succeeds the con- 
glomerate, is made up of both angular and rounded grains of 
quartz, which are always coated with peroxide of iron. This 
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t^oating maj be washed off when the grains resume their 
common color and lustre. The npper part of this mass^ bow- 
ever, is frequently of a drab color, and has fine grains. The 
hjBline quartz, with its red coating, is absent. The point 
where these drab colored beds may be observed, is on the 
north side of Deep river, at Egypt. So also near the Gulf ^ 
bnt this mass is variable in thickness, and it is common for 
the red sandstone to continue, until it is replaced by coa! 
shales; but the coal shales are invariably succeeded by the 
drab colored sandstones, where they become an important 
mass. 

The lower sandstones, as they exist, extending from Evans' 
Mills to the cAates bordering the sandstone on the north^ con^ 
9ist of, 

1. An tnftrior oonglQiiiente too m«cli oonceftled hj the aoil to ftAmit oCiiieMiire> 
ment. 

2. A hud duk brown frMstoneu 

3. A softer thick bedded brown wadftone. 
^ Onj lendstone. 

5. Herd red MDdetone. 

C Soft red aandetooe, freq«entlj pening into e meilj nndstene. 

7. Onij end olire green aendetone. 

The foregoing description of rocks or strata which succeed 
the conglomerate, and lie beneath the coal slates, will apply 
to this part of the formation. Some of the strata are soft, 
others hard, and a few occupying the npper part are gray 
luid drab. Red sandstones predominate over the rest; and 
besides, they are generally hard and durable. 

§ 328. The dip of the sandstones is somewhat variable in 
direction as well as in amonnt In direction it is about 6. 
25^ W. The amout of dip varies from 10 to 22 degrees. It 
is frequently steeper near the bottom beds than near the 
dates. The thickness of the lower red sandstones at the Onlf 
and Egypt is at least fifteen hundred feet, (1500,) and proba- 
bly is nearer two thousand, (2000.) West of Carthage, in 
Moore county, it is greater. But as the rock approaches 
Jones' Falls, in Chatham county, it evidently becomes thin- 
ner, and, as I believe, nearly thins out If my observations 
are oerrect with respect to this change, important conse* 
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qnences must flow from them ; for in that caae it is the upper 
sandstone which is prolonged north-eastward into Granville 
conntj, and that which is connected with the coal, or beneath 
it, thins out. At Jones' Falls there is less than forty feet of 
sandstone and conglomerates, which is probably the lower 
part of the sandstone. Following, however, these lower beds 
from Jones'- Falls northwardly, it appears that the lower 
masses become thicker, and about six or seven miles east of 
Ohapel Hill the black slate of the coal measures reappears. 
There seems to be a deep depression upon the strike of ^e 
lower beds, in which the inferior rocks come in again, which 
may also contain seams of coal as at Farmville and Egypt 
But still farther north or nortli-eastward the Uack slate dis- 
appears, or is concealed by an overlying red sandstone. I 
have said all that appears to me can be useful to the student 
Inspecting the lower mass, so far as it is required when its 
composition only is to be considered. That which relates t/^ 
its organic contents will be noticed farther on. 

§ 229. The coal measures consist of two principal rocks : 
the drab and gray sandstone, and the coal slates or shales. 
The sandstones are rather fine sediments, and rarely if ever 
very coarse. They are even and rather thin bedded rocks, 
and some of them are suitable for grindstones. Frequently 
they are defective from excess of clay, and when exposed U* 
the air crumble and fall to pieces. 

The sea in which they were deposited was probably shal- 
lower than when the lower red or upper red sandstones were 
deposited. Ripple marks which are rare in the latter are 
common in the former, the drab colored beds ; so also their 
surfaces are marked with marine plants, which grow in the 
shallow water. The dip of this middle mass corresponds to 
the lower red sandstone. The thickness of this part of the 
series at Mr. Mclvers' plantation, near Egypt, is twelve hun- 
dred feet, (1200.) This measurement excludes the black and 
green slates and the drab colored beds beneath them ; or, in 
other words, it embraces the series of the continuous beds of 
this color up to the conglomerates of the upper red sand- 
stone* 
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It is worthy of notice that the surfiices of these rocks, when 
exposed to the atmosphere, become covered with an efflo- 
rescent salt during the dry weather of summer, which con- 
sists of chloride of sodium, or common salt ; and the water 
at many places, which is obtained by sinking wells, is brack- 
ish, No wellP) however, are sunk more than 30 or 85 feet. 
They are therefore shallow, and do not give us the necessaiy 
information respecting the quantity of native matter with 
which the formation is charged. It is evident that there is a 
change in this respect, for in the deep shaft of Egypt, (460 
feet,) the water is entirely free from foreign matters, and is 
an excellent water for domestic use. There are no brine 
Bprings worthy of note issuing from this formation — which is 
contrary to what might be expected considering the constancy 
of the salt which appears upon the surface rock. 

§ 230. The coal measures of Deep river form a distinct belt 
of rocks between the two red sandstones. The drab colored 
beds of the middle series has been described ; Ae slate, which 
is an important member, will come up for consideration in 
this place. Of the belt which is occupied by slate, it may be 
said that it is extremely variable in the character of its beds ; 
yet is by far the thickest mass, or most important in quantity. 
The great shaft of Egypt passes through slates and calcareous 
shales, 423 feet, while there is also a heavy bed of slate above 
the shaft, or where it begins, probably amounting to 150 or 
200 feet ; but below the 423 feet level the red strata are nu- 
merous. 

The first 233 feet of shaft is black slate and calcareous 
shale of a greenish color, which is always more or less crust- 
ed. There are seven (7) alternations of these beds ; and what 
is worthy of particular attention, is the constant occurrence 
of fossils in the former, while the latter are entirely destitute 
of them. The cypris, which is so common in the black slate, 
never appears in the greenish calcareous shales. The princi- 
pal interruption to the continuance of the slates is the inter- 
position of the beds of argillaceous oxide of iron, which are 
not Hblt from 223 feet from the surface, or 200 feet above the 
first coal seam. The beds of iron balls and layers are about 
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six feet thick ; beneath, slates and shales continue, with only 
a few important interruptions, until the coal seam is reached 
at the depth of 423 feet. The shaft is sunk about 1,000 feet 
from its outcrop. The first thirty feet is soiL The last two 
feet is made up of coarse gravel, large rounded rocks, trap, 
and pieces of coal, all of which rested Bpon the black slate. 
The overlying soil is, evidently, at this point, made up of 
transported materials ; though at a greater distance from the 
river the debris of the rocks remains in place. Below the 
first coal seam, the black slates reappear; but tlie principal 
bed is a gray sandstone which partakes of the character of a 
fire-clay, which b some fifteen feet thick. At the depth of 
thirty feet below the first coal seam another thin seam, of coal 
comes in from twelve to fifteen inches thick, accompanied 
with black band. The slates still continue, and probably two 
hundi*ed feet deeper. Tlie body of slate at Egypt is probably 
thicker than at any other place in the coal field. At Evans^ 
mills it is scarcely greater than six hundred feet thick. Four 
miles farther east from Egypt the slate is divided into four 
distinct beds by drab and gray sandstone, which are frequent- 
ly covered with ripple marks. 

Tliere is, therefore, considerable diversity in the formation 
of the slate and shales with which the coal seams are imme- 
diately connected. 

The slates are more or less charged with sulphuret of iron 
when near the coal; and hence, on exposure to the air, disin- 
tegrate or decompose, and become covered with saline etRo* 
rescence, which consists of the sulphates of iron and alumina. 
The black slates are highly bituminous, and take fire readily, 
and bum with a white flame. The greenish calcareous shales 
are destitute of bitumen, although they are equally, if not 
more fragile than the black slates. As a whole, these slates, 
on an exposure of a few months to the air, fall to pieces and 
decompose, and become an incoherent heap of fine slate, in*^ 
termixed with a grayish ash or earth. The dip of the slate 
in tlie shaft of Egypt, at the depth of three hundred -feet, is 
nineteen degrees. Tliis angle is very constant from near the 
top to the bottom of the shaft. There is a slight change, 
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>«^hich indicates that the dip will become less towards the 
middle of the trough, inasmuch as at the outcrop of the coal 
seam at the Taylor plantation the dip is twenty-two degrees. 
§ 231. The number of seams of coal which have been 
recognized are five. The first or upper is the most important. 
Its width is six-and-a-half feet. It consists of two seams, sep- 
arated by a seam of black band similar to the celebrated 
Scotch black band, which is celebrated for its valuable prop- 
erties in the manufacture of iron. This variety of iron ore I 
observed at Farmville, soon after the slope had extended one 
hundred feet At the surface or outcrop it is indistinct, and 
would pass for the common black slate ; but it becomes heavy 
and perceptibly rich in iron when it is beyond the reach of 
atmospheric influences. The black band I believe accompa- 
nies all the coal seams, and as the connexion of this mass is 
auch that it may be raised with the coal, it becomes a valua^* 
ble addition to the resources of the coalfield. 

§ 232. The fire-clays, though they are not found at the bot- 
tom of every seam, still are quite common in the slates. 
They are traversed by organic remains vertically ; but con- 
tain an entirely different series of vegetable from those of 
the older coalfields. Stems of sigellaria or stigmaria are un* 
known. Those plants which do occur, are so closely inter- 
laced and Riatted together, that it is extremely difficult to de- 
termine their forms. We find, therefore, the slates and the 
coal measures to be made up of beds which are perfectly 
analogous to those of the coalfields of Pennsylvania and Ohio. 
This fact is quite interesting, as it furnishes a refutation of a 
geological dogma, that all the valuable coals belong to the 
carboniferous period. 1. Vfe find the black bituminous slates 
so highly charged as to bum readily. 2. The coal seams 
which in the aggregate are nearly seven feet thick. 8. The 
black band, an ore supposed to be peculiar to the carbonife- 
rous epoch. 4. Bands of argillaceous iron ore both in balls 
and beds. 5. Fire-clays abounding in vegetable fibres and 
atones, the former of which appear to be roots ; one bed of 
fire-clay is fifteen feet thick ; and beds occur which are not 
accompanied with a coal seam. We find, therefore, all the 
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concomitants of a coal series which belong to the carbonife- 
rous epoch. The seams of coal which have been exposed to 
the greatest extent are bituminous ; but semi-bituminous seams 
are known, which are separated from the former several hun- 
dred feet For example, there is a seam of anthracite near 
the junction of the slate with the upper red sandstone at the 
Gulf. Its extent is unknown. Another is known as the Wil- 
cox seam. The latter is one mile south of the Murchison 
seam, and I have at times entertained the opinion that it is 
near die inferior sandstone, but still have doubts respecting 
its position, and should not be disappointed if it turned out 
that it holds a position above the bituminous seams. It is 
probably a local change, although I have not observed any 
local cause which is competent to dissipate the bituminous 
matter. At the Gulf, and also at Evans' mills, the semi-bitu- 
rainous seams are near a heavy trap dyke, which apparently 
accounts for the condition of the coaL 

§ 238. The upper red sandstone differs slightly in aspect 
from the lower. It is more marly ; and although hard beds 
occur frequently, yet by far the greater part of the rock is 
soft and perishable. Its color is the same ; and a geologist 
might pass from the lower to the upper sandstone without 
being aware of the fact. Still, an inspection of the fossils 
which have been obtained from each respectively, demon- 
strates clearly the importance of regarding them as two dis- 
tinct sandstones, belonging to two distinct epochs. 

The upper may be characterized by saying that it consists 
of hard brown beds, alternating brown, or red, and mottled 
marls or clays, or those which are variegated. The spots are 
green or greenish, and usually distinctly circumscribed. The 
beds are frequently marked by cavities of an irregular form, 
which are evidently caused by the former presence of some 
salt, as the chloride of sodium, which is invariably dissolved 
out The lower part of this sandstone is pebbly; indeed it 
may be regarded as beginning in a conglomerate, which is 
another fact which goes to prove that it is separated from the 
lower by a change in the physical condition of the country. 
The beds of conglomerate rest upon a gray or drab*colored 
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sandstone. The conglomerates are below the greenish shales, 
which are some ten feet thick, and in which I have found 
cjcads, ferns and certain forms of conifera belonging princi- 
pally to sjcopodiacca. Above this plant bed, the rock is a 
sandstone of a reddish color, with a very few beds which are 



We may, therefore, enumerate the beds which form tlie 
upper series, as follows, beginning with the inferior beds : 

1. Gimj or dnb-oolored aandstoneay which probablj belong to the ooal measures. 
S. Beds of oooglomerate, from ten to fifteen feet thick. 
8. Green «nd dark colored slates^ with plants, consisting of cyoads, hnB, Ac. 
4. Bed and graj saDdstones and marls, more or less mottled with green, green- 
ish and white, some of which contain the pottdoDia* 

The most important localities for examination of the con- 
glomerates are : 1. Mr. House's quarries, upon Haw river, 
at Haywood; 2. Jones' Falls; and 3. A locality about six 
miles south-west irom Jones^ Falls, on the plantation of Mr. 
Ellington. 

The conglomerates which crop out at the two first localities, 
have been mistaken for those at the base of the lower sand- 
atone ; for at Jones' Falls it is evident that the whole thick- 
nesB of rock belonging to the sandstone series is less than 
thirty feet It is not so distinct at House's quarry, upon the 
Haw river. At Mr. Ellington's, however, the same con- 
glomerates are far above the bottom rocks of the series. The 
thickness of the sandstones beneath, at this place, cannot be 
less than eight hundred feet. 

The identity of these beds of conglomerate is proved by 
the presence of the plant bed, which occupies the same rela- 
tive position to the conglomerate, and furnishes the same spe- 
cies of plants. 

1 have been particular in stating these facts, for they 
change the whole aspect of the question respecting the age 
of this formation. If it were true, as most of the geologists 
who have visited Jones' Falls on Beep river have asserted, 
that the conglomerates there were at the base of the lower 
red sandstone, it would be necessary to group in one system 
the whole formation whose age or epoch would be that of the 
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new red eaudstoDe, being determined by the vegetabke con* 
tained in the plant bed ; bat, when the facts are presented aa 
in the foregoing paragrahps, we are satisfied that the pbmts 
belong to the upper beds, and it is to this age and epoch only 
that they belong. They have nothing to do with the age 
of the lower, being separated from it by the coal mea- 
sures, and also by beds of conglomerates. It will be seen 
from the foregoing, also, why I have taken the position that 
it is the lower sandstone and coal measnres which thin out 
as the series passes from Mclver's to Jones' Falls. For 
at Jones's Falls, the beds below the plant bed cannot ex- 
ceed forty feet; while at Ellington's, only six miles from 
Jones', the thickness of the rocks beneath it is at least eight 
hundred. This fact, of itself, proves that the conglomerate 
at Jones' Falls is not the conglomerate of tho lower red, from 
which the millstones are taken, six miles from Carthage, and 
which I have stated are about sixty feet thick. These lower 
beds of conglomerate sometimes enclose lignite, or stems of 
wood which are carbonized ; but I have not been able to dis- 
cover in connexion with them beds of slate or shale equiva- 
lent to tliose. I have already described. I have carefully 
sought for them near Egypt and the Gulf^ without success. 
Beds of conglomerate, occupying about the same horizon as 
those of Jones' and Ellingtons', traverse, I believe, the whole 
length of the formation. They may be observed at Benjamin 
Wickers, and near the saw-mill of Mr. Mclver, from which 
place they may be traced to Egypt. The plant bed has not 
been observed west of Ellington's ; but the rocks pass mostly 
through a forest, where the debris of the sandstone conceals 
a large part of the formation, and hence, it is highly proba- 
ble it may be covered up. 

I have now stated those facts relative to the sandstone se- 
ries of Deep river, which are necessary for a correct under- 
standing of the divisions which have been proposed, and 
which may be recapitulated in a brief form at this place. 

1. Lower red Mndstone with its conglomerate. 

2. Coal meMores, oonristing of drab oolored aandstoDeii, bitaminoiift stales and 
cakareous sbale^ ooal seams, fire-daj, and bands of iron stone. 
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S. rpper red aandstoDe* with mottled andstoneB and maris, together with its 
ooDglomeimtefl at the base, green shales with plats helonging to the order cyca- 
daeea» ferns and sjoopodiaceay etc. 

In a country which is only slightly dii^iirbed, and where so 
much of the rock is concealed beneath its own debris, it is 
extremely difficult to obtain certain facts which bear upon 
the conformalities of the series. There seems to be a slight 
nnconformability of the upper red sanctstone and marls with 
the lower ; but it is slight, and a geologist might honestly 
question the accuracy of the opinion. If the coming in of 
the upper conglomerate marks the position of an nnconfor- 
mability, that, together with the fossils of the plant bed, would 
indicate the commencement of the series which^ in Germany, 
19 known under the name of the Keuper sandstone, which 
usually succeeds the Muschelkalk. But in Shuringia the 
Keuper rests upon a plant bed which consists of slates con- 
taining cycads, ferns, etc., not unlike those of Deep river, 
and which stand apparently in the same relation as those be- 
longing to the foreign locality already referred to. 



CHAPTER XXXm. 

Geographical extent of the Coal Measures^ together with the 
imder and overlying Sandetones. 

§ 284. It h evidently important to determine the area over 
which a coal series extends. Their importance or value rests 
upon such a determination when their value to the public at 
large is to be decided, and especially when large expendi- 
tures are required to convey it to market It has been main- 
tained that this coalfield is of little value to the immediate 
countiy in which it is situated. This view is undoubtedly er- 
roneous, though the fact upon which it is founded may be 
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true. For the warming of houses, for example, it may not 
be necessary, in consequence of the forests which still re- 
plain, and the rapidity with which they are renewed, when 
removed for tillage ; yet, coal is important in the arts, it is 
important as a fhel everywhere in conducting most branches 
of manufacturing industry. It is so, because it is cheaper 
and better adapted to many pursuits than wood or charcoal. 
The coal, therefore, is important in the immediate neighbor- 
hood where it is found, inasmuch as it is the best or cheap- 
est fuel which can be employed in the manufacture of iron. 
It is taken for granted, that the people require additional 
means for getting their produce to market. The time has 
come when the ordinary means of transportation of the pro- 
duce of tlie plantation must be superseded by those which 
are more rapid and certain, and which can be relied upon for 
quantity \ so also, those which cheapen taansportation most 
be constructed, if the country wishes to prosper. Tbe manu- 
facture of iron, therefore, by means of coal, does not presup- 
pose that new and expensive means of transportation to mar 
ket for its own accommodation. It comes in, however, in aid 
of those means which the planter and farmer require, 
whether manufacturing projects are devised and carried into 
execution or not 

The coal of Deep river will be useful at home, and may be 
explored for domestic manufacturing with profit, although 
the country in its immediate neighborhood is well wooded. 
When this view is taken in connexion with the fact that it 
may also be transported to market with the ordinary profits 
of this business, the value of the coalfield begins to assume 
its importance. 

§ 285. The first statement respecting the geographical ex- 
tent of this series with which the coal stands connected, is 
that relating to the sandstones, which occupy a much larger 
area than that part of the series which contains the coal, or 
which has been called the coal measures. 

The rocks occupy a deep depression in the oldest sedimen- 
tary slates. In whatever direction the series is approached, 
this fact becomes perceptible ; the outer border is always be- 
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low the surroimdiiig country ; aad to reach the sandstones, 
there is a descent both on the north-western and south-eastern 
aides. This long vaUey, prior to the deposition of the rocks 
which now occupy it, must have been very deep. This is 
evident, from the &ct that the series is very thick. 

This valley is now isolated or cut off from those in which 
similar formations are known to exist It is therefore an in- 
dependent one, so far as the Dan river or the Bichmond se- 
ries are concerned. The long axis of this valley is parallel, ap- 
proximately at least with both, though it has no connexion with 
either. I have traced this valley, with its sandstones, from a 
point about six miles from Oxford, in Granville county, across 
the State in a south-westerly direction. It passes into South- 
Carolina, about six or seven miles, where it terminates. 
Within the State its length is about one hundred and twenty 
miles. Its breadth is variable. Where it terminates near 
Oxford, in Granville county, it is very narrow, or indeed runs 
to a point The widest part is between Kaleigh and Chapel 
Hill, on the line of which it is eighteen miles wide. On the 
Nense it is twelve. On the Gape Fear, between Jones' Falls 
and the Buckhom, it scarcely exceeds six miles. This is one 
of the narrowest places of the series, it widens rapidly in a 
north-easterly and south-westerly direction, till, towards 
Chi^>el Hill, or rather eastward of that place, it becomes 
eighteen miles, as stated, from which it soon diminishes in 
breadth. From Capt. E. Bryan's, at Jones' Falls, the direc- 
tion of the western margin, for about six miles, is about soutli- 
west Soon afterward its course is more westerly, and even 
sweeps around and takes a northerly course ; but afterwards 
resumes a south-west course into South-Carolina, after cross- 
ing the comer of Union county. The auriferous slates may 
be observed at numerous places on the north-western border. 
The exceptions which have fallen under my notice show the 
series in a metamorphic condition. At Capt Bryan's, a belt 
of chert and porphyry rises from beneath the sandstones, and 
extends seven or eight miles in a north-easterly direction. 
A similar belt also rises up from beneath the same series one- 
and-a-half miles northerly from the Gulf, on the plankroad, 

16 
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and pnrsnes a course parallel with the former. Tbis is proba- 
bly a repetition of the series at Jones' Falls. But the nn- 
changed slates emerge in an nnconfbrmable position at nti< 
merons places in Chatham and Moore counties, among which 
I may mention the millstone quarries on the waters of Bich- 
land creek, the tributaries of Indian creek within one mile of 
Evans' bridge, and on the road leading to Salem, and again 
about a mile above the mouth of line creek, which eDter> 
Deep river not far above the same bridge. An important 
point which exhibits the junction of the series is about one- 
and-a-half miles from Farmersville, on the Pittsborough road 
where a deep ravine divides the lower conglomerate and red 
sandstone from the slates of the Taconic system. The slates, 
as usual, dip nearly to the north-west at a high angle, while 
the sandstones dip from them, or southerly, at a very moderate 
inclination. An interesting exposure of the inferior beds ot 
these sediments, resting upon the slates, occurs at die qnarn* 
of Mr. Seawells, where the conglomerate or millstone ha.' 
been entirely removed, by wliich an intervening stratum of 
clay which rests upon the edges of the slate is exposed. The 
conglomerate or millstone grit is about forty feet thick. It 
dips at an angle of seventeen or eighteen degrees, and to the 
south-east. On the north-west side it appears, from observa- 
tion, to repose upon the gold slates, especially all of it south 
of Orange county ; or upon rocks of the same series, and 
which have been changed, or have been porphyritic. The 
width of the lower sandstone on the north-west side, beyond 
its junction with the bituminous slates, varies at different 
places; it is from three-fourths of a mile to three miles. 
Small fields are still farther removed, but they are usaallr 
isolated, and cut off by projecting ridges of the older slates. 
The largest field which is thus isolated, is in Anson county. 

§ 236. The south-east margin is concealed through all that 
part which lies south-west of Cape Fear river but at several 
points near the margin where the auriferous slates make 
their appearance. In Anson county, one mile-and-Srhall 
sout-east of Wadesborough, the red sandstones dip gently to 
the west But the characters which these rocks exhibit io 
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dicate that it is the upper sandstone which is thus prolonged. 
It resembles that of Brassfield's, sixteen miles from Baleigh, 
on the Hfllsborough road, where the sandstones become cal- 
careous and somewhat nodular. But neither place furnishes 
fossils, and hence the criteria by which to judge of their 
identity are indecisive. I would not make the statement res- 
pecting this question without reservation. Yet, those calca- 
reous concretions seem to belong to the upper mass at Brass- 
fields, and those near Wadesborough closely resemble them. 
The south-east side, from its crossing of the Cape Fear to the 
Pedee, is usually covered with the tertiary sands. We are 
unable, therefore, to learn the character of this margin, 
whether it is horizontal, or dips away or towards the axis of 
the formation. There is no exposure by which the position 
of the coal measures can be determined ; this part of the se- 
ries does not appear on this side ; there is no positive feict 
from which we can judge of its existence at all ; and this be- 
comes still more obscure, in consequence of the facts which 
have been already stated, which have led me to believe that 
it is the upper sandstone which is prolonged, and forms the 
extreme points of the formation. Hence, it is not improba- 
ble that the upper sandstone extends beyond the coal mea- 
sures, and conceals them from observation. If so, there are 
no inducements of sufficient value which would warrant the 
expenditure of capital in attempting to obtain them upon the 
south-east side. North of the Cape Fear, as the formation 
passes onward through Orange into Granville county, the 
south-east side is equally unpromising for coal ; while on the 
north-west side, about six miles from Chapel Hill, in the neigh- 
borhood of Mr. Mooring's, in Chatham county^ there is an 
exposure of black slate, containing the common fossils of this 
p^ of the coal measures. But this exposure is limited ; and 
from this locality the indications of the presence of coal can- 
not be discovered, or they are merely lignite beds, which are 
the products of a single coniferous tree. It is not difficult to 
distinguish these appearances from those which accompany 
the coal seams. In the former, its speedy removal from its 
bed should be sufficient to satisfy every reasonable mind, 
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though many still persist in seeing a coal seam in a flattened 
stem of an ancient tree, provided it is fiillj carbonized. 

We find the coal measures confined mostly to the central 
part of the sandstones, where they traverse the counties of 
Cliatham and Moore. The formation pursues a westerly 
course, parallel with the general direction of Deep river. 
The outcrop crosses the river between Evander Mclver's and 
the Homville property, thence by Farmersville, it crosses 
tlie river obliquely at Egypt, and soon recrosses it again near 
the fish-trap, and passes into the Taylor plantation. It con- 
tinues on the north side of the river until it passee the plan- 
tation of Mr. Murchison, from which it crosses it again for 
the last time into tlie plantation of Mr. Fooehee, where the 
coal series is well developed, three or four seams of good coal 
having been exposed by several excavations directly over the 
outcrop of the seams. The direction of the outcrop of the 
coal seams from Murchison's to Fooshee's is S. 64° W., which 
may be taken as the direction wliich the north-western mar- 
gin pursues for the next eight or ten miles; after which tlu^ 
direction is about S. 45^ W. The extent of the coal seams in 
this direction is not determined. The features of the forma- 
tion are still favorable for tlieir continuance. The coal seams 
upon the plantation of Mr. Fooshee are equal in thickness, 
and possess qualities of the same nature as those of Egypt- 
There is, therefore, grounds for the expectation of its contin- 
uance still farther in this direction. But the outcrop of the 
series is concealed, and requires the expenditure of capital to 
test tlie correctness of this expectation. 

The whole length of the outcrop, following its windings, i> 
about thirty miles. The extreme point beyond Evander Mc- 
lver's, where the coal seams have been discovered, is at Martin 
Dyer's, where a boring cut a seam near the outcrop ten inches 
thick. Tlie locality still farther north-eastward in this direc- 
tion, known as the Rhiney Wicker's property, but owned bv 
Mr. Ellington, does not belong to the same series as the EgJ?^ 
and other seams, whose v&lue has been tested. The Ellington 
seam is in connexion with the plant bed I have spoken ot. 
and undoubtedly belongs to the upper sandstone. It is les-* 
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than three inchee thick, and therefore of no importance. I 
have spoken of this locality in former reports, but had not 
visited it When, however, I had an opportunity to examine 
the character of the beds in which it occurs, I was satisfied 
it was wholly unconnected with the true coal measures of the 
lower series. The existence of coal seams has, therefore, 
been determined by the auger, and by excavations from Mar- 
tin Dyer*s to Mr. Fooshee's, on the south side of the Deep 
river, in Moore county. The coal slates are known to be pro- 
longed in each direction from these points ; and though the 
existence of the coal seams in the prolonged slate may be 
questioned, still, there are no reasons for their immediate dis- 
continuance. It should, however, be stated here, that the 
slates beyond Martin Dyer's are known only for about two 
miles, where they are accompanied with fine beds of argilla- 
ceous oxide of iron. But they extend much farther to the 
south-west, and nearly to the Great Pedee. But their thick- 
ness ia diminished at Drowning Creek, and there are no ex- 
posures of iron ore. Beyond the Great Pedee, in Anson 
connty, the black slates, if they occur at all, are feeble or 
thin ; though this plat of the formation may be concealed by 
the deep soil of the valley, still the prospects for finding coal 
are not encouraging. My opinion with respect to the extent 
of the coal is, that it wiU be prolonged about ten miles ; that 
it will turn out that the continuous outcrop will be, ultimate- 
ly, about forty miles ; that it will be extended fiu*ther in a 
south-west than in a north-east direction is rendered probable, 
from the fact, that in the latter direction I am unable to per- 
ceive that the seams show any signs of giving out ; and it is 
in this direction that the black slate is extended much farther 
than in the others I have referred to. 

I do not deem it necessary to enter upon a discussion re- 
specting the probable extent of the coal seams in the direc- 
tion of their dip. Circumstances have changed since the 
pnbUcation of tiie firet report, in which I made certain condi- 
tional statements of fte probable quantity of coal in the Deep 
river formation. At that time doubts were entertained, and 
freely expressed, whether Chatham and Moore contained a 
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coalfield at all. Believing, as I had a right, that thoae were 
erroneous views, and calculated to injnre the interests of the 
State, I felt bonnd to make those statements which would 
place in its true light the value of this coalfield ; for, if those 
interests were abandoned at that time, the prospect for im- 
proving this property would be delayed necessarily for a Icmg 
time. I believed that the most important interests of the 
State were centered upon Deep river. Those interests were 
not confined to a single product, nor a single enterprise. 
There were two great interests at stake, that which related to 
the production of coal, and that which related to the produc- 
tion of iron. Here were the raw materials. Here were the 
elements which, if properly used and employed, would in- 
crease the wealth of this section of country more than four- 
fold. But more than this, I saw in it a stimulus to enterprise 
and mental activity. Industry would be promoted in every 
branch of pursuit which the products of this section of the 
State could foster. It did not confine itself to coal and iron, 
but extended to agriculture and home manufactures. The 
stimulus arising from success would pervade the whole com- 
munity, and put a new aspect on society. 



CHAPTEB XXXIV. 

Qtuintity and quality of the Deep rimr Coal — Composi- 
tion^ etc. 

§ 237. I have stated that it seems unnecessary to express, 
at the present time, an opinion respecting the quantity of ac- 
x^essible coal in the Deep river district I believe the devel- 
opments are now sufficient to establish Ms character, and that 
the deep shaft at Egypt contains what we had a right to ex- 
pect, or were justified in expecting. It has established this 
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poBition, that the known quantity demanded the constrnctiou 
of means to carry it to market ; and these means are now so 
far completed, that there is no danger the public will take a 
retrograde course. Times hare been, when there was danger 
that all the works for developing the resources of this coal- 
field would stop, and the public are indebted, in a great mea- 
sure, to the exertions of Mr. McLane, for the completion of 
an enterprise which imparts confidence where it was want- 
ing, and at the same time infuses new energy in the few who 
were always confident of ultimate success. 

§ 238. The quality of the coal is of a high order ; it is 
trae it is not equal to the Breckinridge coal for its volatile 
matters, but it equals it in its combustible products. For the 
purpose of giving a greater publicity to the excellent charac- 
ter of this coal, I shall make use of the analyses which have 
been made of it, together with others which are well known, 
and which will serve as standards for comparison. No one 
had pursued a plan so thorough as the late Prof. Johnson, 
whose experience in this line of investigation was equal, if 
not greater, than any of whom we could boast They are 
characterized by thoroughness, which gives confidence in 
their accuracy. I shall, therefore, deem it proper to put in 
circulation again the analyses which were issued in a report, 
the circulation of which has been extremely limited, and 
which it is now difiicult to procure. 

13ie first analysis of this order was made of the coal of the 
lower seam, at Farmersville, and recently mined. The com- 
position was found to be as follows : 

VoUtUe BiAtter, 80.91 

Fixed carbon, 60.70 

Earthy matter, 18.82 

99.98 

The specific gravity of the specimen 1.416. The coke of 
this coal is light and pufiEy, ashes purplish gray. 
A second specimen gave — 
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VoktUe mstter, i6.«r 

Fixed earboo, 94.70 

Eartbj suiter, «.88 



100.00 



Specific gravity 1.497* CSoked yery slowly. Ashes brown* 
ish red. 
A third specimen from the lower seam, gave, 

VoUtUe mstter. 90M 

Fixed owbon,...., 6S.90 

Earthj Sutter, 6.85 

100U)0 

Specific gravity 1.415. Ashes white and very light. 
The fomth specimen gave, 

VolAtUe suiter, 81J0 

Fixed eubon, 04.40 

Ewthj matter^ 4J0 

• 

100.00 

Specific gravity 1.808. 0<Aed slowly. Ashes nearly white. 

The foregoing analyses were made of coal taken only a 
few feet from the snr&ce. They are designed to show, in 
part, the effect of meteoric influences which had necessarily 
diminished the amount of volatile, and increased relatively 
the earthy matters, as well as to increase also the quantity of hy- 
grometric water. This coal at greater depths is found to sustain 
this veiw, as will be seen by analyses of coal taken fit>m great- 
er depths, and farther removed fix>m atmospheric influence. 

Goal taken from the deep pit at Egypt, and analysed finr me 
by Dr. Jackson, gave, 

Fixed ouboo 6S.6 

Gerb. HTdrogen gu^ 84.8 

Atfieey • 1.0 

99.0 

Oolor of die ashes reddish brown. 
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coal, it is true, was not takeu from the same place as 
thoee whose analyses have been given in the preceding para- 
j^raphs ; but the Egypt and the Farmersville coal cannot be 
distangiiished from each other, when taken from about the 
same depth. The analysis of the Egypt coal shows a better 
quality and an increase of volatile matter, and less earth or 
ash ; probably no analysis shdws a better composition for all 
the purposes for which coal is employed. Another mode of 
testing the value of coals, is to determine the amoimt of 
8team which a given quantity of coal will generate. Thus 
Johnson found, by experiment, that the steam producing or 
evaporating power of this coal, wbb equivalent to 8.1 ; or that 
one pound of coal would convert 8.1 pounds of water into 
steam ; and also, that one part, by weight, of dried coal, will 
reduce twenty-six and ninety-seven hundredths times its 
weight of lead. 

The following table of comparison is quoted from Prof. 
Johnson's report, showing the evaporative and lead produc- 
ing power of coals taken from the different pits of the Rich- 
mond basin, and certain foreign bituminous coals, which hold 
about the same rank as to reducing and steam producing 
power. In an economical point of view, this comparison is 
interesting; showing that the coals of the Hichmond and 
Deep river basins do not differ materially from each other, or 
from those of the carboniferous period : 



Lead reduced 
one part 
qf Cbal. 



I 

2 
8 

4 
5 
6 
7 
8 
9 



Name$qfObal, 



Chesterfield mining Co. Va^. 

New Castle, Eng., 

Clorer Hill, Va., 

LiTerpool, Va., , 

PictoDL N. Seotia, 

Midlothian, Va., (screened,). 

Midlothian, (ayerage,) 

Pittsburg, Pa.., , 

FkrmersTille^ N. C, 



26.78 
26.78 
26.96 
27.07 
27.24 
27.28 
27.84 
27.54 
26.97 



Steam gener- 
ated by one 
pariofOoal, 



8.99 
8.65 
7.67 
7.84 
8.41 
8.94 
8.29 
8.20 
8.10 



Other foreign, and particularly British coals, produce simi- 
lar results ; the reductive and evaporative powers do not ex- 
ceed those of Deep river. Thus, according to tlie results ob- 
tained by the British Ciommissioners on coals, the following 
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kinds yield the following numbers, expresBive of their po^wer. 
as in Hie foregoing table : 



1 

2 
8 
4 

$ 
c 

7 

8 



yamuiqfCbaL 



Broomhill ooal,. , 

Coleshill , 

Dalkeith Jewel seAin, . . . , 
Three-quarter rock reiii,, 

Ponty-Pool 

Bedwas, 

Cwm Frood ro<^ rein, . . . 
Ormagemouth, , 



AT«ngea» 



Ltadrtditetd, 



87.11 



2&88 


8.86 


26.14 


8.90 


87.48 


7J9S 


86.68 


834 


27.46 


7.4T 


28.80 


9.97 


28.80 


8.70 


28.45 


7.40 



8.09 



The composition of the Farmersville coal, in a raw state, as 
determined by organic analysis, is as follows, the water be- 
ing determined by a separate process, and, as equal to 1.71 
per cent: 

Sulphur, 8.S0 

Carbon, 68.41 

Hydrogen, 4.64 

Oxygen, ••••.... 8.87 

Earthy nuitWr, 18.60 

Water, 1.71 



100.09 



The excess of hydrogen which the foregoing analysis ex- 
hibits, over and above that which is necessaiy to form water, 
is equivalent to 3.67 per cent 

The earthy matter in the better specimens of the Farmers- 
ville coal, though taken near the surface, where it is leas ex- 
posed to meteoric influences, is only 8.81 per cent, instead 
of 18.60, where it is still more exposed ; and an analysis of 
this coal gave Johnson : 

Moisture^ 2.85 per oent. 

Sulphur, 0.22 " 

Garbon, 80.20 

Hydrogen, 6.46 

Oxygen and other toL matter, 7.97 

Earthy matter, 8.81 



« 



M 



100.00 



Hydrogen in 
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The fixed carbon of this variety, when coked Blowly^ is 
64.57 per cent. The volatile carbon of the 80.20 per cent is 
15.63 per cent; which leaves the 64.57 as the fixed carbon of 
the specimen. Three thirty-seven hondredths per cent more 
passes ofi* in vapour when the coal is coked rapidly. 

The question respecting the presence of injurious matter 
in this coal, is also determined by the foregoing analyses. 
Thus, sulphur is injurious in various ways. If present in a 
large quantity when burnt in grates, its odor is extremely 
offensive, and it blackens the several articles of furniture which 
are often used. Twenty-five grains triated for sulphur gave 
3.3 per cent Another analysis gave 3.20 sulphur. It is evi- 
dent, both fix)m experiment and observation, that the sulphur 
diminishes as the depth increases ; or as other foreign matter 
diminishes, the sulphur also becomes less. The sulphur in all 
the pits appears disseminated, and sometimes in lumps, in the 
slate, while I have observed it in the coal seam, only in one 
or two instances, in a visible mass in the coal. The impure 
coals, those which contain slate, contain the most sulphur. 
When the coal is therefore pure and free from the foreign in- 
termixture of slate, coprolites, animal and vegetable matter 
only partially changed, then the sulphur is in excess. 

§ 239. The combustion of this coal, and the case with 
which it can be ignited, are important qualities. It bums 
briskly with a brilliant and free combustion. It therefore 
gives a pleasant and agreeable fire in parlor grates. In this 
respect, I believe it is not excelled by any coal now in market. 
This brilliant combustion is attended with a swelling of th^ 
whole mass, by which a good hollow fire is maintained, ag- 
glutinating as the combustion proceeds, and ending in the 
production of a light porous coke. It is for these qualities, 
that it is BO well adapted to the use of smiths ; and it is inva- 
riably remarked by them, that they wish for no better coal. 
In market it sells to Blacksmiths for forty cents per bushel. 
The amount of sulphur in the iron of the coal produces inju- 
rious effects in iron which is heated and welded by it It is 
stated by Johnson, that the sulphur will not injure it on ship- 
board or on shore. 
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Sometimes in a rapid combnstion of the coal in a grate, it 
melts partially, and exhibits a tendency to flow. THob fact 
shows that its volatile matter or bitamen is in large propor- 
tions. This tendency, however, does not exhibit itself in 
slow combustion. 

The Breckinridge coal melts and flows when ignited. 
This, however, contains nearly twice as much bitumen or vol- 
atile matter as the Farmville coal. The Breckinridge has 
about 61 per cent of volatile matter, while that from the 
Egypt pit has only 84.8, or nearly 35 per cent "Whether 
the Deep river coal can be profitably employed for the pro- 
duction of ooal ail and other matters for light, has yet to be 
determined by a series of well conducted experiments. It is 
desirable that its value for light should be determined, bnt it 
is probable that it cannot compete with several richer csoals 
now in market 

The value of the bituminous coal for tibe common fumac^ 
seems to be well established ; there can be no doubt of its 
value for warming parlors, or for grates, for smith's work of 
all kinds, being both cheaper and more economical than char- 
coal ; that is, at forty cents per bushel, it is more economical 
than charcoal at five cents. The value of the semi-bitumin- 
ous coals is not so well determined. From several analyses 
by Johnson, its composition near the outcrop has been deter- 
mined. Thus the per centage of volatile and fixed matters 
gave, in 

No. 1, Fixed OirboD, 8S.1S 

Vobtile matter, 8.2S 

Eerthj, 8.60 

100.00 

The ash is purplish gray. This specimen had been long 
exposed to atmospheric influences; its specific gravity 1.45. 

No. 2, Fixed oftrbon, 88.76 

VplAtfle matter, 6.64 

Etfthj, 0.60 

100.00 

Ashes reddish gray. Specific gravity 1.54. 
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No. 3» Fixedoarboo 87.18 

Volatile matter, 785 

Earthy matter, fi.47 

100.00 

Specific gravity 1.47. Ash reddish gray. Obtained from 
a fresh opening, and taken from the 2i foot seam. 

In this semi-bituminous coal of Geo. Wilcox's seams, it ad- 
pears that the votatile matter is less than one-fourth of that 
which belongs to the Farmville or Egypt coal. The value of 
this variety has not yet been determined; it is doubtful 
whether the semi-bituminous coals can be carried to market, 
where they will have to compete with the Anthracite of Penn- 
sylvania. They have their place, however, and will be em- 
ployed for warming apartments in the large villages and 
cities of the State, both in grates and coal stoves. These 
coals would be well adapted for the Baleigh and Wilmington 
markets, or for home consumption ; and it is probable, may 
be employed economically in the manufacture oi iron. But 
the question is not yet settled whether these semi-bituminous 
seams are permanent, or may not prove to be locally anthra- 
cite or nearly so ; but which may become bituminous at 
greater depths upon the dip of the seams, and perhaps even 
at comparatively small depths, the semi-bituminous seam may 
become a bituminous one. As the value of the latter is 
greater, such a result is to be hoped for. If the loss of bitu- 
men was to be attributed solely to the local action of trap 
dykes, such a result appears highly probable ; but as a gen- 
eral disturbance of the coal strata seems to be connected as a 
cause with the loss of bitumen, a change can scarcely be ex- 
pected where this disturbance is excessive at the surface. 
The escape of steam through fissures in the broken coal strata 
no doubt carries off bitumen, while the dry heat of a melted 
rock would operate only through a limited extent. This re- 
sult arises from low conducting power of rocks. It fre- 
quently happens that a rock, in immediate contact with trap, 
is vitrified only a few inches ; while on the other hand, where 
rocks are broken up and twisted, or their layers bent, the 
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metamorphism is very extensive, though trap is nowhere visi- 
ble in the altered series. Hence it is, that miners are rarely 
alarmed when they see trap dykes passing through a coal- 
field; provided the strata are not much disturbed. They 
know that the heat of a trap dyke, at the time of its injection, 
cannot alter or change the coal extensively. They look more, 
therefore, to the changes which the strata have undergone, 
and become alarmed only, when they see they have passe^i 
from a continuous plane into interrupted ones, in consequence 
of faults. It is doubtful whether dykes have much effect in 
deranging the condition of rocks. It is to be attributed rather 
to a force which acted in a stage prior to the one by whicli 
the dyke fissure is filled. But this view does not affect the 
reasoning of the miner. With him it is a question how much 
the strata are disturbed, without reference to the agent, act. 
or time. 



CHAPTER XXXV. 

The Dcm River Coaljidd — Division of the Beds Composing/ 
It — Conglomerates and Breccias, — Lower SaffidsUmes,— 
Coal Shales. — Ujpper Sandstones. — Conglomerates — and 
Brecciated CongUmerates. 

% 240. The counties of Rockingham and Stokes contain 
within their respective areas a series of deposits, which do 
not differ materially from those of Deep river. They contain 
coal, but the seams are less known ; and, judging from the 
depths of the works which have exposed them, they seem to 
be less promising than those of Deep river. While all tlie 
beds which are connected in this formation, or which stand 
together, are much the same as those of Chatham and Moore. 
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the coal seam is mostly semi-bittiminotis, or similar to the 
George Wilcox seam which has been described. 

There are certain peculiarities^ however, worthy of notice, 
which do not exist in the Deep river formation. Those pe- 
culiarities will be recognised in the following division of the 
Dan river series: 

1 . And at the bottom, ooDglomentes and breeoias. 

2. Lower aaoditODee, indadiog the soft and hard. 

Z. Oraj aaodstonea, with bitummons shaleB, fire^ajs, &c 
4. Upper laodBtoneB and marls. 
&. Breoeiated conglomerates. 

These parts are all distinct and separate at Leaksville, where 
the system is probably more perfect than elsewhere. They 
lie in a trough in the primary series, or in Hie laminated py- 
rocrystalline rocks, whose direction is about north-east and 
south-west The axis of the trough runs parallel with a line 
which connects Leaksville with Germanton. The system dips 
to the north-west ; the angle of dip is variable, and ranges 
hetween 15^ and 40®, it is usually greater than 20®. 

The whole extent or range of the Dan river series is about 
forty miles, thirty of which is comprised within the bounds of 
North-Carolina. The north-east extremity extends into Vir- 
^rinia, about ten miles. The breadth of the series is not less 
than four, and not greater than seven miles. 

It has no connection with the Richmond coalfield, though 
it is prolonged in that direction; neither is it connected or 
continuous with another small coalfield in Halifax county in 
Virginia. These several troughs are, all of them, isolated de- 
pressions in the primary series. Those geologists who are fa- 
miliar with the northern parts of our country, may infer that 
these troughs were once connected, and that diluvial action 
has removed intermediate parts of the series. This view 
does not, however, seem to be sustained. There is no evi- 
<lence of diluvial action at all ; there is no drift proper in 
Xorth-Carolina. But all of these isolated troughs were con- 
nected at a comparative recent period with the ocean. We 
are notified of an approach to these troughs by the pebbly 
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beds which border them, which overlie the series, and which 
appear to boand them. These beds of pebbles, while thev 
surround the coal series, are still distributed along the line ot 
drainage towards the ocean. 

K a correct geological map of the United States is consult- 
ed, and the positions of the coal fields to which reference has 
been made is noted, we cannot fail to notice the singular fact 
that there are four small troughs formed in tlie primary rocb. 
or slates, all of which Ue with their axes directed to the soutli 
west and north-east — ^a direction which, in this region, is 
nearly parallel with the present coast line. These trongLs. 
as I have already said, are disconnected ; and an examina- 
tion of the series, tlieir outcrops, &c., goes to show that eacb 
was formed in a trough by itself, and entirely separate and 
independent ; each series of sediments was deposited in it< 
own deep sea, or arm of tlie sea: and furthermore, consider 
ing the limited area of each, the depth of these seas or estu 
aries was very great. These areas have been only slightly 
disturbed, though they are traversed by many dykes. Tlu' 
Richmond trough has been disturbed the most, the inclina 
tion or dip of the beds often exceeding forty degrees. 

The lowest mass of the Dan river series is conglomerate: 
but it is badly developed. It is not exposed at Leaksyille. 
the north-east extremity ; but at Gennanton these beds con- 
sist of angular fragments of gmnite and gneiss, intermi.xe<i 
with a few imperfectly formed pebbles. This mass might be 
mistaken for granite, were it not that it contains here an<l 
there the pebbles referred to ; or it may be fragments of «ili- 
cified wood. In this mass I have also found the roots of the 
silicified trunks penetrating and branching into it, showing 
that the trees grew upon tlie spot where they are now found. 
Above the conglomerate, or brecciated conglomerate, tlu 
silicified trunks of coniferous trees are sufficiently nnmeroi:^ 
to be regarded as an ancient forest. Tlie roots are sometimt'^ 
changed into lignite. What appears to bo trunks are alwav- 
silicified. These, sometimes, exceed two feet in diameter; 
segments of which stand out from the sandstones at an anglf 
of 45° ; but they are usually prostrate. It is remarkabk*. 
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that at this locality, the trnnks and roots only remain. All 
the tender and leafy parts are destroyed. The beds contain- 
ing the silicified trunks extend half a mile. In immediate 
connexion with the soft sandstones which contain the vegeta- 
ble products already referred to, I found a concretionary clay. 
Large concentric circles mark the boundaries of the concre- 
tiona, some of which are four feet in diameter. Above the 
arg^illaceous concretionary mass, we find the regular bedded 
red sandstones, consistmg of variegated strata in pari^but 
mostly red sandstones, of various degrees of coarseness. 
These terminate in the black and green shales and slates, 
which contain the seams of coal. 

At Leaksville, where the series is the best exposed, they 
consist of the following strata : 

1. Shale or blaek bUominoiifl sUte below the ooal ; thiekneas nndetennined. 

2. 8l«ty mjcaoeous aanditODes two feet 

3. Shalj ooel at the outcrop eighteea inches. 

4. M iceoeoiis shale two feet 

6. SanHbttnniDoas ooal from two to three feet at the outcrop. 

6. Shale one h^pdred feet. 

7. Strata of a ■emi-eoncretionaiy limeetone more or leas sUidouSy from four to 
aax feet. This is probablj an eqniyalent of the argillaoeoos iron ore. 

5. Soil frseo, blneiah and black shales with posidoniaa^ siztj feet. 

The shales, however, still continue ; but being covered with 
soil, their thickness remains to be determined. The calcare- 
ous strata are above the coal seams ; as no others are known, 
and as they extend through the coalfield, they become way 
boards for the discovery of the seams of coal beneath them. 
These layers are well preserved at Madison, and contain sep- 
tana. 

The dip of the slates at Leaksville is N. 35^ W.; angle of 
dip 25*^. 

A section of rocks between Eagle bridge and Gov. More- 
head's fSsu^tory, consists of the following strata : 

1. Sandstones and conglomerate, mostly concealed, at the bridge. 

2. Flintj black slates, two hundred feet thick. 

S. Goal alateSk eoniistifig of green and blnek stetes» with pofidonin tod cTprii in 

grsat abuodanee. 
4. Bed and gmj sandstones. 

17 
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5. CooglomermtM. 

6. Shal J and green TAriegated Modstones. 

7. Conglomerantes aod breoeUted oonglomemtes ftt leait three hundred fret 
thick. 



They contain many angalar fragments, some of which are 
very large. 

The upper part, which may be observed at Morehead's fac- 
tory, presents the following strata, which I state more in de- 
tail, and in the ascending order : 

1. Greenish breociated trappean mass. 

2. Coane, brccciated mass, intermixed with pebbles only partially rounded, eigh- 
tj io one hundred feet thick. 

8. Greenish slate and shale. 

4. Greenish slaty sandstone. 

5. Coarse decomposing sandstone, one hundred feet thick. 

« 

The first, or No. 1. of this upper part of the series is made 
up of various rocks, as talcose slates, granite, and masses of 
feldspar and trap. The size of these angular fragmeDts L^ 
from seven to eight inches long, and four to five thick. It ii 
a decomposing mass. 

The coarse brecciated mass immadiately above this, is a 
tough, durable, building stone, of a gray color, and looks like 
granite at a distance. It contains a large amount of quartz. 
and the ground or paste in which it is imbedded, is less dis- 
posed to disintegrate. Tlie dip of this series is N. 30^ W. 

The upper part of the Dan river sandstone is unlike that of 
Deep river, unless it is parallel with the rocks at Jones' Falk 
which I am disposed to regard as probable, and as the inferior 
beds of the New Red sandstone. There is evidently a change 
in the deposits indicative of a more important one, connected 
with a change of the organic remains. This remains to be 
determined. 

The series of sandstones again, which are exposed on Fac- 
tory creek, four miles from Madison, on the road to Martin's 
lime-kilns, are interesting, as they are exposed by the denu- 
dation of the stream. They are enumerated in the ascending' 
order, and probably begin near the coal shales : 
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1. Soft greenish sUtee. 

t. Coarse sandstone, with pebbles. 

8. Red and brown sandstones. 

4. Porous red sandstones, or sandstone with angular caritiee, similar to those of 
Deep riTer, which maj hare contained a soluble salt. 

5. Oreen and graj hard sandstones. 

6. Coarse saodstones, with pebbles. 

7. Cooglomerates resembling those at Morehead's factorj. 

8. Marls, reddish atad mottled, beneath which are the primary slates in an nneon- 
Ibrmable position. 

The dip in this series is very regiilar ; the angle of dip is 
twenty degrees, and the distance across them is about half a 
mile, and every stratum being exposed, there is no danger of 
committing an error in the succession, or being misled by 
repetitions. This series is probably equivalent to that which 
begins at Jones' Falls, upon Deep river; or, in other words, is 
the upper part of the Triassic system. At the time the ex- 
amination was made, I noted the succession only, omitting 
even the approximate thickness of the strata composing the 
series. Obscure fucoids were observed, but not obtained. 

The Thecodont saurian remains were obtained far below this 
series ; and hence, though we find apparent differences in the 
f^ronps, wo may be confident, I think, that the upper and 
lower parts of the formations upon Deep and Dan rivers, are 
the equivalents of each other. 

At Madison, the series below the coal slates, as exposed on 
the east side of Dan river, is made up of the following strata. 
They rest upon gneiss : 

1 . Soft yariegated micaceous sandstones, two hundred feet thick. 

S. Oreeo, shaly and drab colored sandstones, about fire hundred feet thiok. 

Z. Red sandstones, with small angular cavities. 

4. Green and dark colored coal shales, the latter bituminous. 

At Madison, the fossils of the slate are the same as those at 
Evans' Mills, on Deep river. The conglomerate, which is so 
conspicuous a member of this formation on Deep river, is 
very imperfectly developed upon the Dan. 

At Germanton, at the extreme south-western extremity of 
the formation, coal has been obtained. The series is not well 
exposed, but the relations of the beds are as follows : 
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1. Slate below. 

2. Fire-cUj. 

8. Coal eighteen inches. 

4. Slate, one foot. 

5. Coal, eighteen inches. 

6' Black bituminous slate, fire feet. 
7. Sandstone and slate. 

Semi-bituminous coal was first obtained about four mile? 
from Germanton. Subsequentlj^ only two miles. This coal 
is not pure at the outcrop. Coal is known at several places 
between Leaksville and Germanton ; but no new di8C0Tcrie> 
have been made since mv report was published. Tlie Leaks- 
ville seam has been explored deeper; the slope has been 
sunk about one hundred feet. The seam had increased ; tLe 
thickness now being from three-and-a-half to four feet. But, 
as yet, the investigations of these coal seams have not been 
sufficiently extended to allow us to express a positive opinion 
of their value. Tlie coal itself is less valuable than upon the 
Deep river, inasmuch as it ranks only with the anthracite 
coals. But the exploration on the plantation of Mr. Wade, 
at or near Leaksville, becomes more favorable ; the coal seaiu 
having increased in thickness and improved in quality. But 
as the means for transporting the article to market were in- 
sufficient and defective, no decidedly favorable results could 
have been anticipated. 

§ 241. When the lower sandstones and conglomerates of 
the two rivers are compared, it is evident that the beds below 
the coal series are less important upon Dan than upon Deej- 
river. In the latter, the lower sandstones, with their con- 
glomerates, are remarkably thick ; and we have seen that tlu- 
conglomerate is veiy feebly developed upon the Dan at Ger- 
manton, and wanting at Madison ; and it appears that in Vir- 
ginia, the lower sandstones, with their conglomerates, are en- 
tirely wanting. 

The slates of the coal measures of the two districts art^ 
probably equal in thickness ; but it appears from facts tlia^ 
far developed, that the coal, and tlie argillaceous iron ore^. 
are less in quantity in the Dan river district 

The series above the coal slates, however, are either better 
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exposed, or else are actually thicker. There is no locaUty 
where the tipper rocks are so well exposed as upon Factory 
creek. Of the identity of the two series there can be no 
doubt The fossils of the Dan, differ in no respect from those 
of Deep river. I have obtained a much larger number from 
the latter than the former. I found it necessary to coniine 
my explorations for the time being to Deep river. It must 
be understood, that while explorations are in progress, is the 
beet time to obtain the evidence of the age and epoch of the 
formation. It has happened that this evidence was frecjuent- 
ly lost to myself, in consequence of the decomposition of the 
materials which were taken out of the shafts which were be- 
ing sunk, as well as dispersed by the hands of visitors, who 
were frequently present Hence, it has required much time 
to obtain a class of facts essential and necessary to decide 
certain geological questions of real importance. 



CHAPTER XXXVI. 

Economical Products of the Coal Fidda^ and of the Red 
Sandstones. 

% 242. Industry never lacks materials upon which to ex- 
pend its exergy. It is not cupidity which always seeks the 
nsefiil, in the rough quarries of nature. The occuitence of 
one valuable product is but a step towards the discovery of 
another ; and we are frequently surprised at the numerous 
wants which are supplied in a single series of sediments. In 
addition to the coal, which is the first object of pursuit, and 
the discovery of which has opened the way for others, and 
which probably would be useless, were there no coal, iron 
ore, free stones, grindstone grits, and fire-clays, may be enu- 
merated. 
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The iron ores belong to two or three distinct kinds : 

1. Tlie ordinary hydrous peroxides, with arggillaceons mat- 
ter, which are undoubtedly the altered products derived from 
the argillaceous carbonate. 

2. The same kind in appearance, but which is magnetic. 

3. The black band of the Scotch miners, and which is re- 
garded by a gentleman well acquainted with this ore, as the 
JihicJibcd of the Scottish miners. 

All these kinds appear to be abundant, or to be coexten- 
sive with the coal slates. I am not able to speak of the ex- 
tent of the brown magnetic ore which occurs upon the plan- 
tation of Mr. Tyson. It is an interesting anomaly in the way of 
iron ores, to find the brown ores, with their ordinary aspect, 
strongly magnetic. I suspect this kind may be confined to 
the surface, inasnmch, as under the action of light, and per- 
haps certain atmospheric influences, the black ores of the older 
rocks become very strong magnets. 

The argillaceous carbonate, when exposed to meteoroic in- 
fluence, the hydrous peroxide, with argillaceous matter, oc- 
cui-s at the depth of about two hundred and thirty feet in the 
shaft at Egypt. It is frequently found outcropping above the 
coal seams, in nodular masses of different forms and sizes, 
and may be employed as a clue to the position of the coal 
seams ; inasmuch, as there are no known bituminous seams 
above the iron ore beds. Tlie principal seams are below : 
but inasmuch as there is another outcropping of iron below 
the seams, about thirty-four yards distant, it is necessary to 
be on guard, so as not to be led astray by the inferior beds of 
iron. These outcropping beds of iron ore at the Gulf, are un- 
doubtedly the seams of black band, belonging to the next 
seam of coal below the main seam, which at Egypt is thirty 
feet below in the shaft. But this ore, though traces of its 
outcropping may be seen at several places, is not always to 
be found upon the surface. It is rarely as strong at any place, 
as at the Gulf. 

The argillaceous carbonate occurs in balls, and in continu- 
ous beds. They are adjacent to each other. The color of the 
ore is gray or drab ; it effervesces with acids, and is aome- 
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what Bilicions; and certain parts of the seams of ore are 
tough. It differs in no respect from the argillaceous carbo- 
nate of the carboniferous series. It contains about thirty- 
three per cent, of metallic iron. The surface ores being al- 
tered, the carbonates contain fifty per cent, of metallic iron. 
This is not too large a per centage to be estimated for the 
magnetic ores of the Tyson plantation. Of the quantity of 
these carbonates there can be no doubt ; since they occur 
along the entire outcrop of the slates of the coal series. A 
very beautiful and rich kind is found at Benjamin Wicker's, 
beyond the known limits of the coal seam ; so, at the other 
extreme, at Murchison's, it is still in place, and holding the 
same relations as at the Gulf, at Egypt, or Mclver's. 

I am unable to distinguish the black band from the argilla- 
ceous carbonate, where it has been subjected to meteoric in- 
fluences. I have, heretofore, maintained and expressed the 
opinion, that there were two bands of the ore under consid- 
eration ; one above, and the other below, the main coal seam ; 
but the shaft at Egypt proves the existence of the black band 
accompanying the little coal seam ; and hence, it is probable 
tliat what appears to be argillaceous carbonate, is the black 
band, changed by exposure to the air. There is, probably, 
only two bands of the argillaceous carbonate — the continuous 
band or seam, and the band of iron balls in proximity with 
each other. 

This is mined with great ease and facility. Although hard 
and difficult to penetrate with the augur, yet, when the slate 
beneath the band is taken out, tons of it fall into the pit at 
once. The expense therefore of mining, is trifling under the 
circumstances ; and hence, there is no reason for doubting 
the feasibility of making iron from it at a profit. 

The black band invariably accompanies the coal seams. 
There are now known three seams of it ; one between the 
main coal seams, another immediately below, and a third, 
equally important, accompanying the little coal seam thirty 
feet below the former, and from which it is separated by 
dates and gritty fiire-clay, fifteen feet thick. 

The black band owes its high value as an ore, to the fitcili- 
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tj with which it is converted into pig, and the qnafitjr of the 
pig prodnced from it. The ore itself is black and aomewhat 
massire, as a slate; fractnre compact and even, or only 
slightlj conchoidaL It would be mistaken for a heavj mas- 
sive slate. 

This ore was first discovered at Farmersville ; but it was 
not suspected to be the Scotch UclcJc Jxmd] but that it would 
prove available ore there could be no doubt Mr. Paton, a 
gentleman of great experience in iron making, first suggest- 
ed to Mr. McLane the character of the ore. Examination 
proved the correctness of the gentleman's opinion already 
referred to. When roasted it is strongly magnetic, and prob- 
ably the brown magnetic ore of l^son's, is only an altered 
black band, as it occurs also in layers, or in the form of a fis- 
sile ferruginous slate. 

The composition of the black band was determined for me 
by mj friend Dr. Jackson. It is composed of, 

Carbon, 11.80 

Peroxide of iron, 47.60 

Silex, 9.00 

BitameQ and wmter, 8.81 

Sulphur, ZM 

100.00 

The roasted ore yields only 0.89 per cent, of sulphur. Sul- 
phur, as in the case of the slate, seems to attach itself to the slaty 
parts of the mass ; but I should have expected also a small per 
centage of phosphoric acid, seeing that coprolites are very 
common in the black band. The fossils of the black band 
too, are more abundant than in the slate ; it is at the junction 
of this ore with the coal, that the saurian teeth occur in the 
greatest abundance, especially in that stratum which inter- 
venes between the coal seams. 

This ore becomes important, in consequence of the facility 
of its conversion into pig. I am not able to say whether the 
89 hundredths per cent, of sulphur in the roasted ore is suffi- 
cient to exert much influence in the furnace product; proba- 
bly not. In the progress of mining, the black band is so 
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cIoBelj oonnected with the coal, that it will necessarily be 
raised ; and hence, a valnahle ore will be obtained at the 
surface, with only a trifling additional cost, over that which 
stiends the mining and raising of the coal only. 

From the occurrence of this ore, the mineral resources or 
the wealth of the coalfield is very much increased. We may, 
therefore, congratulate the firiends of the Deep river improve- 
ment, and those of the mining interest of the country, of this 
aoceesion of valuable products ; which must secure for this 
region important establishments for the manufacture of iron. 

§ 243. In connexion with the subject of iron ores, I may 
very properly introduce those which are denomiuated mate- 
rials for construction, such as free stones and fire-clays. The 
red and purple sandstones abound, in the lower red sand- 
stone, with beds suitable for building stone. The color of 
theee beds« whatever it may be, is lively and inviting. In- 
deed, no difiTerence can be discovered between those of Deep 
river and those of the Hudson river, or the Connecticut river 
sandstone. As these beds are extensive, they furnish, at ma- 
ny points, stone of a suitable quality for any purpose which 
may be required. No quarry has been, as yet, opened ex- 
tensively enough to prove the value of the material. These 
remarks are made without reference to the state of the peo- 
ple, and their present wants or means to get the material to 
market. In the event that the improvements upon Deep 
river turn out as the friends of improvement expect and hope, 
the free stone will be in demand. It should have its value as 
in other parts of our country where means of intercommuni- 
cation are provided, which lead to the cultivation of a good 
taste in building, and hold out inducements to coustruct dura- 
ble stmctures. Where, on the contrary, the temptations to 
change place and emigrate for bettering their condition, no 
improvements in construction are made. But the opening of 
the navigation of Deep river, the commencement of manu- 
fiietnres, etc., will put a new phase on society, and lead ulti- 
mately to the construction of durable residences. 

§ 944. The jir&<lay8y though they are not found beneath 
every coal seam, still are common in connexion with the 
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coal, and between the main and little seams. It is well 
known that they are important for fire-brick and other kin- 
dred purposes, where a refractory article is required. When 
exposed to atmospheric influence at the outcrop, they have 
all the characters of an argillaceous stratum. When deep in 
the interior, and removed from atmospheric influence, they 
appear like a fragile sandstone. When taken up with other 
materials and exposed, they soon disintegrate, become soft, 
and pass into another form. Vegetable fibre penetrates the 
mass, vertically as well as horizontally. These singular beds 
are regarded as the soil upon which the coal-producing plants 
grew. Whether this view be true or not, the fact is well ac- 
counted for by this theory. Tlie vegetable matter, however, 
of these beds, is not all of it the remains of roots. Prostrate 
stems of calamites, and the foliage of vegetables are easily 
detected in the network, or mesh of roots. There are no 
stems of sigilloaria or stigmaria in the«e fire-clays, as in all 
the beds which belong to the carboniferous system. Their 
absence proves the epoch of the series not to belong to that 
referred to. It proves, however, that coal can be, and is pro- 
duced from a vegetation quite diflTerent from that which pre- 
vailed in the epoch of the true coal. It proves too, that ge- 
ologists have been too hasty in claiming From the so named 
coal period, the only one which has produced coal in suffi- 
cient quantity to make its exploration for a distant market a 
business from which profits, and even wealth, are likely to 
flow. We find not only coal, but also fire-clay, bands of iron 
both nodular and in continuous beds, but even the rarer ore, 
the lilach handy which is found only in the coal measures of 
Europe. 

§ 245. MUUtones, — ^Beneath the red sandstone, the con- 
glomerate is so perfectly consolidated that it forms a valua- 
ble millstone. Tliis is made up almost entirely of compacted 
quartz pebbles, which are so firmly imbedded that their frac- 
ture is often directly across the axis of the pebble, where it 
would be expected to break out. These pebbles are derived 
froin the quartz veins of the Taconic system, and hence, con> 
sist of milky quartz. 
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The beds vary in thickness from six inches to eighteen, or 
even two feet. 

The stone is adapted to the grinding of indian com. They 
are said to be better cornstones than the French Burrhstone ; 
for grinding wheat, the latter have been always preferred, as 
they are far less liable to heat the flour. Several quarries 
are opened in Moore county, and from them the country is 
principally supplied. The conglomerate at or near the base 
of the upper sandstone is less consolidated, and is not so well 
adapted to the formation of millstones. Tlie thickness of the 
beds is from forty to sixty feet ; but it is a mass which thins 
out, and hence its thickness at several points is extremely va- 
riable. Tlie lower sandstone, with its conglomerates, is bet- 
ter developed in the south-west part of Moore county than 
elsewhere. We find, even at the Gulf, the conglomerate 
ceases to be an important stratum. 

As a whole, the mass is made up of rounded pebbles in 
beds of variable thickness, which are separated from each 
other by finer and softer varieties. .The conglomerates rest 
almost imnaediately and unconformably upon the slates of the 
laconic system. A circumstance worthy of note, is the fact 
that the pebbles are auriferous ; hence, the opinion expressed 
by distinguished geologists, that gold is a recent product, 
probably of the Tertiary period, is erroneous. It must have 
existed at the time of the laying down of the bottom rocks of 
this coalfield ; indeed, long before. So that instead of its 
being a recent metal, it is one of the oldest, being certainly 
coeval with copper and iron pyrites. 

§ 246. Grindstone Grits. — ^In the midst of the gray stone 
beds, more particularly those which occupy a place between 
the two red sandstones, I have frequently observed valuable 
grits, which are suitable both for coarse and fine grindstones. 
Grindstones have, however, been frequently made from the 
reddish bed as well as the drab and gray grits. These stones 
have been made to supply the wants of the citizens in a 
neighborhood far removed from the means of transporting 
heavy materials. No systematic efforts have been directed 
steadily towards the business of preparing these stones for 



268 KORTH-CABOLIlf A OEOLOGICAL STBYET. 

market. It is only when manufactures are established, that a 
demand will arise out of the interests and wants of the com- 
munity, that these lesser products of industry will take their 
place in the regular trade of the country. 

§ 247. Bitumhwus Slate. — ^The slates of the coal series, es- 
pecially where they are very near the coal seams, are highly 
bituminous. They are known to contain 28.6 per cent, of 
volatile matter, and 19.55 per cent, of fixed carbon. Slates 
are employed for illumination in Europe, when they are near 
a large population. It would seem, therefore, that the slates 
of Deep river may, under favorable circumstances, be em- 
ployed for this purpose. It is evident that they cannot be 
transported far for any purpose. They ignite readily in the 
fire and in a candle, blaze and bum with a good flame, emit- 
ting a white light. The question may be entertained, wheth- 
er it is not possible to obtain the bitumen or volatile matter 
in a portable slate. The importance cf light and fuel certain- 
ly warrant trials for this purpose. Even the slate far remov- 
ed from the coal seams is combustible, and highly so. It is 
doubtful whether such a mass or bituminous slates exists 
even in the carboniferous series. It is impossible to esti- 
mate the amount of combustible matter locked up in them, 
and which it is possible may be turned to some account 



CHAPTER XXXVII. 

TJie Advantages of Deep River for the Manufacture of 
Iron^ etc. 

§ 248. It is the centralization of materials which creates 
an important manufacturing locality when combined espe- 
cially witli a power to move machinery, and an aggricultural 
capacity to sustain a large population. These give impor- 
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tance to any location for establisliing a manufacturing inter- 
est upon a large scale. 

Assuming tne doctrine as true, we may proceed to ascer« 
tain whether there is such a centralization of means upon 
Deep river, sufficient to build up the interests aUuded to. 
First, it has already been proved that the products of the 
coalfield make good the assumption. The hydrous peroxide 
of iron, the black band and coal, need not be spoken of again. 
The fuel and the material productions are abundant for any 
projects in this line of operations. 

But the additional means in other ores in striking distance, 
add to and greatly increase the means for the purposes in 
view. Thus, the inexhaustible specular ore, four mOes from 
the Gulf, the magnetic ore a few miles farther, the hematite 
of ore will make an addition of three kinds of ore to those 
already known in so much abundance in the coalfield. There 
is, then, the water power, if it is wished to employ it for 
moving machinery; or what is better, the employment of 
steam may be substituted for it ; and still this power should 
not be lost. 

The next important material is timber. The timber of 
Deep river and vicinity furnishes a variety not excelled in 
the State, or any^State, First and foremost is the long leaf 
pine, of which forests line its banks. The growth is large, 
the wood mature, and is unimpaired by age or by the wood- 
mairs axe. Tlie next most important timbers are the oaks 
and hickories. The manufacturing interests have been scarce- 
ly encouraged hitherto ; all the materials in the line of wood- 
work remain as in a new country 

Tlie next article of importance is stone for construction. 
These have been spoken of already. The free stone is not 
only well adapted to the construction of durable or imperish- 
able buildings, but it is adapted to the construction of elegant 
ones. Whether strength, durability or beauty, or all of these 
characteristics are combined, there is ample room for obtain- 
ing all that can be wished. 

The last essential qualification for manufactures, is an agri- 
cultural country ; one whose soil is adapted to the production 
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of the cereals ; for if these can be grown, every other neces- 
sary is provided for. The adaptation of Chatham county to 
the growth of the cereals cannot be doubted ; past experi- 
ence may be cited in proof, or rather the testimony of the 
whole community confirms the position. 

But climate should not be overlooked. There is a temper- 
ature suited to the constitution, which, while it favors lon- 
gevity, favors also the sustenance of life at the lowest ex- 
pense ; while it preserves the strength, and does hot weaken 
the body by a high summer range. Such, I believe, is the 
favorable climate of North-Carolina. The moderate range of 
the thermometer, the freedom from long and excessive heats, 
or long continued cold, favore the cheap susterance of la- 
borers, both as to food and clothing, and a/lds several num- 
bers to the per centago of advantages over a climate whieli 
is subjected to either extreme of temperature. But an ac- 
cessible market is indispensable to prosperity. We do not, 
and cannot rely upon what has hitherto been done; it is what 
may be, or what improvements the country admits of. T)ie 
outlet for trade is not restricted to one direction. It is n^H 
Raleigh, nor Norfolk, Fayetteville or Wilmington, but it is 
in all these directions ; and so also a route may be opened to 
Charleston and the West. Tlie position of Deep river is cen- 
tral. If the manufacturing interest is fostered, intercommii- 
cation with distant towns follows of necessitv. A town will 
grow up with greater rapidity on Deep river than at Bean- 
fort. Ilere are the elements which always draw together an 
active and intelligent community. These elements have ever 
created wealthy and flourishing towns. If, then, we require 
a concentration of means and interests to build up larire 
towns, I do not know where a greater number of the requi- 
site elements can be found in the interior of any State. 
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CHAPTER XXXVm. 

History of the opiniWk respecting the age of the Deep 
and Dan Hiver Formations, — Division of the Series with 
remarks sustaining it. 

§ 249. I have spoken of the formations under consideration 
ia general terms. It is now necessary to place before the 
reader those details in which I find those facts which go to 
establish the views which have been forced upon me respect- 
ing tlie age of the Deep river coal measures, and the sand- 
stone upon whicl^^ey repose. I shall, however, give, in the 
first place, a brieflRatement of the opinions which have been . 
expressed by several eminent and distinguished geologists, 
who have investigated the question at issue. 

Maclure, in his geology of the United States, referred this 
series to the old red sandstone ; being misled by the close re- 
semblance of the two formations in their lithological aspects. 

Regarding the sandstones of the Connecticut valley as 
e<iuivalents in part of the North-Carolina series, Prof. Hith- 
cock, in his earlier reports, adopted the opinion of Maclure. 
Leaving out of jriew, however, these distant equivalents, I 
tliall limit my statements to those formations which belong to 
North-Carolina and Virginia. Of the latter, those which are 
known as red and gray sandstones of the Atlantic slope, and 
particularly those which belong to the Richmond coal basin, 
the late Richard C. Taylor expressed the opinion, in his first 
examinations, that they belonged to the regular coal measures. 
This opinion was founded upon an error, to which Mr. Taylor 
was not a party. 

Previously, Mr. Nuttall had discovered Zamias, or Zanii- 
tes, which have since been regarded as evidence that the 
Richmond series were cotemporaneous with the Oolites of 
Brora. Mr. Nuttall, however, was not the author of this de- 
duction, he was the first to discover this order of vegetables. 
ThU deduction was not, at this time, thought of; but it was 
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left to the sagacity of Prof. Wm. B, Eodgere, who, after ob- 
taining additional information, communicated a memoir to 
the American Association, in 1843, in which he addressed a 
body of evidence bearing upon, and sustaining this view, 
which has been regarded by most ge Agists as satisfactory in 
its evidence, that the Kichmond series was cotemporary with 
that of Brora in Scotland, and on a parallel also with that of 
Whitby in Yorkshire, England. This opinion was ably sus- 
tained by its author, and has been approved by some of the 
most distinguished men of this country. 

But, after all, it does not appear to be fuUy established ; 
and Prof. Bunbury, who has examined critically a series of 
fossils from this formation, leans but slightly to that side main- 
tained by Prof. Rodgers ; regarding the eiddence almost a^^ 
conclusive, that it is cotemporary with theVrias, as with tht* 
Oolite. These remarks I regard as appropriate ; inasmuch as^ 
the Richmond basin, that especially which contains the coal 
seams, is supposed to be cotemporaneous with that of Deep 
river. It is this bearing of the question which makes it ne- 
cessary to establish tlie age of the Richmond basin first. 1 
have maintained this position myself, having seen, as I sup- 
posed, sufficient evidence that the two belonged to the same 
epoch. Tliis view, is now also sustained by Prof. Wm. B. 
Rodgers. But in tlie course of my later examinations of tlif 
Deep river coal series, certain facts have come to light whidi 
diminish my confidence in my former opinion. 

Other geologists place these formations at the base of tlie 
Liassic series. Prof. Agassiz, relying on the testimony of the 
remains of fish, supports this view. In this conflict of opin- 
ion, it is plain the question is not yet at rest ; it is not settled ; 
the evidence which bears directly upon it is conflicting, be- 
cause the facts themselves are too few and too meagre to 8U[h 
port an opinion. As far as they go, they may be indicaUr}e^ 
but other facts more direct may set them aside.; 

In 1853, 1 expressed the opinion that the Deep and Dan 
river series were cotemporaneous with the 'Trias. I have, 
however, often spoken of the Permian rocks of North-Caro- 
lina, without communicating the ground upon which thi5 
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opinion rested, or the facts which seemed to warrant such a 
deduction. Having stated thns mnch respecting the views 
of others at different times, as well as my own, I shall pro- 
ceed to state the divisions which I now propose, and which are 
drawn from a careful examination of £Etcts. In doing this, I 
shall exhibit a concise view of the epoch to which the parts 
of this series belong ; and in thus condensing as it were the 
whole subject with their subordinate parts in the simple divi- 
sion I propose, certain conflicting facts will be at once recon- 
ciled. It will be perceived why and how certain opinions 
have been deriTed, which have caused their authors, some to 
lean to the side of the laas or Oolite, and others to the Trias* 
According then to my present view, the Deep and Dan 
fiver series admits of the following divisions : 

AoMM. Ibrtign Bjul9aimis» 

'I. Red sandstone^ marls, etc., TKeuper saodstoDe k marls, 

rmikm , ^ Black or blue siate^ with plaata and a eotdi ooal shale, ffroop of the 
] eeam, \ Thurioeerwald. 

S. Con^lomenite. \Miiadieikalk absent. 

(Disb oolored sandstones* 
CaloarsoQs and bitaminous shales, 
Coal, fire-clar, ar^L oxide of iron. 
Bed sandstone, semetimes gray and drmb, 
OoDglomeimte. 



Permian. 

Rothe todte li^gendse. 



In the foregoing schedule I have placed the beds in the or- 
der they stand, or according to the order of superposition. 

As a physical group, their true relations are represented 
in the foregoing scheme. But it remains to be seen whether 
it is what some call a natural history grouping ; whether its 
natural history characters will conflict with the arrangement 
of the masses as they stand and are named, or whether it can 
be sustained by the evidence of fossils at all, which geolo- 
gists regard as the test^ and the only one by which to try 
physical groups. But, it should be said that we must first 
make out these groups ; fossils cannot, and should not, over- 
ride the testimony of superposition. Having made out the 
arrangement, having determined the order of superposition, 
we are then prepared to see what we have got in the line of 
fossils, and having seen that, we may then look abroad, and 
see what series the great masses, as well as the component 

18 
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parts, are cotemporaneons with. This I conceive to be the 
use of fossils. 

Admitting, however, that the testimony of fossils will be 
required to sustain the division and the names I have affiled 
to those divisions, it should certainly be recollected that we 
are drawing a parallel between a series of rocks and their 
fossil contents, which are separated from each other three 
thousand miles ; and that it cannot be expected that Bystems 
so wide asunder should admit of that direct evidence which 
those do which are nearer to each other, and upon the same 
continent. We cannot reasonably expect that many species 
will be common to two groups so widely separated. 

Our conclusions, too, will probably stand some chance of 
being embarrassed by the presence of new species, or new 
genera, which, in themselves, unless they are analogous to 
those of supposed cotemporaneous strata, cannot help us in 
making up the results. It may occur, too, that certain spe- 
cies which in one country are confined to certain distinct Ti'ell 
determined bands, will, in another, pass beyond the Umits in 
which they are supposed to be confined, especially at distant 
localities. When the number of embarrassments are likelv 
to be multiplied, it is wise to avail ourselves of all the liglits 
which may shine from any source ; and hence, we should not 
entirely neglect lithological characters ; we may give them 
weight when taken in connexion with others of more impor- 
tance, and to which they should be subordinate. We shoiil'l 
allow generic relations their share in the evidence; in 
deed, it is unreasonable to expect full specific evidence, bj 
which I mean, that which arises from the presence of manj 
identical species. It should be recollected, too, that this for 
mation comes in at the close of the Palseozoic period, ani 
that specific afiiliations are diminishing, and have diminishinl 
materially since tho beginning of the Silurian epoch. 

In the formations under consideration, many species have 
been found, which are at present unknown in the same par 
allels in Europe ; but, provided their analogies are known, or. 
in other words, their generic affiliations can be made out, we 
should be satisfied. Mr. Agassiz's determination of the a^ja 
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of the Bichmond coalfield rests on the remains of fish which 
are only generically related to those which in Europe belong 
to the liassic gronp ; they are not identical species. Hence, ' 
if we find the Thecodont sanrians in the Deep river ooal 
measures, we are justified in adopting the opinion that it is 
of the age, or nearly parallel with, the Bristol conglomerate. 
We find the analogies of the Bristol conglomerate, and not 
the identical species. It would be evidence sufficient to de- 
termine us to place it in the Permian rather than the Triassic, 
^virbere another order, the Batracian reptiles are found, or in 
rather paraUel planes with the Lias, where Ichthyosaurs and 
Pleisiosanrs constitute the most striking part of its saurian 
fauna. Labyrinthodonts belong to the Triassic, and Theco- 
donts to tlie Permian epoch. 

In order to substantiate the correctness of the preceding 
division, as well as to sustain the views which I have express- 
ed, I propose to place before the reader the palseontological 
evidence in my possession, and upon which the whole is 
based. In the first place, I shall succeed better in presenting 
the palsBontological evidence in an intelligible form, by sta- 
ting certain facts which have a direct bearing upon the right 
or wrong of the proposed division. 

The division proposed, I acknowledge, grew out of palae- 
ontology. I had observed the constant occurrence of certain 
foesil vegetables in certain relations, which seemed incompati- 
ble with the true geological position these fossils were sup- 
posed to occupy. This observation led to an investigation of 
the facts pertaining to their supposed position, wh^n it was 
found that this position, or the supposed position and relation, 
was erroneous. This investigation finally led to the correct 
determination of the position this plant bed occupies. The 
plant bed in question is the one I have placed in a parallel 
position with Lettenkohle group of the Thuringerwald. 

1. The earliest discovery which led me to entertain the 
opinion that the lower sandstone and Deep river coal meas- 
ures were cotemporaneons with the Permian system in part, 
was the existence therein of a class of sanrians which Prof. 
Owen, of London, has denominated THBOonoirrB, firom the 
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mode in which their teeth are conneeted with the jaw. The 
teeth of the^e sanriaiis were found on my fint visit to tlie 
coalfield. By sections, I have been able to determine that 
these canine looking teeth did not belong to Sanroid fishes, 
neither were they the teeth of the Labyrinthodonts, frog like 
saurians which belong to the New Bed sandstone. I have 
found also, that they do not occnr mnch above or mnch be- 
low the rocks which immediately invest the coal seams. 

2. At Ellington's, which is usually known as the Shiney 
Wicker place, and so named npon the map, I foand a pecu- 
liar plant bed formed of dark blue slates, in which there is a 
seam of fine bituminous coal about two inches thich. Hiese 
blue slates or shales rest upon a coarse conglomerate. Thi^ 
plant bed I afterwards traced to Jones' Falls or Lockville. 
where it also rests npon a conglomerate, which, to all appear- 
ance, is equivalent to the conglomerate below the lowest red 
sandstone; and which, in Moore county, is used for mill- 
stones. To determine the question whether it is or is not 
this lower conglomerate, I have examined the lower part of 
the red sandstone at the Gulf and elsewhere, but have never 
discovered this plant bed in the position it occupies at Jones* 
Falls. It is only forty feet above the porphyries of the la- 
conic system at this place ; but when traced to the Ellington 
plantation^ six miles south-west, the sandstones below the 
conglomerate have come in in great force, and their aggre- 
gate thickness is not less than eight hundred feet Here, 
then, we have proof that the plant bed which is connected 
with a conglomerate cannot be that conglomerate which be- 
longs to the base of the lower red sandstone. When traced 
still farther south-west, I found that it rises apparently in the 
series; and we find it in the next place overriding the whole 
of the carboniferoas series. 

8. This blue slate containing plants is again exposed about 
three miles north-east of Jones' Falls, on the plantation of 
Mr. House, on the banks of Haw river. 

This plant bed, then, may be traced nearly ten miles. It 
is always accompanied by the conglomerate, which is thirty 
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or forty feet thick, if we'embrace all the beds ; some of which 
are interlaminated with drab colored sandstones. 

To the south-west, affcer leaving Ellington's, most of the 
rocks are concealed by the debris; and where the conglome* 
rate appears at Evander Mclver's mill, I have been nnable, 
as yet, to find the blae slates. To the north-east again, after 
leaving House's quarry upon the Haw river, the lower sand- 
stones increase in thickness again ; and in the neighborhood 
of Mooring's, six miles from CSiapel Hill, the black bitumin- 
ous shales or slates make their appearance. At this place, 
there is probably another deep depression in the primary 
rocks, where it is possible we may discover a limited coal- 
field. But in attempting to trace l^e outcrop of these lower 
rocks farther north-eastward, we find it is soon lost, and they 
are entirely discontinued or concealed beneath the upper red 
sandstone. We soon find ourselves in the red and greenish 
marls, which we suppose may be the Triaasic of English wri- 
ters ; or more correctly, it may be regarded as the Keuper of 
the German. The plant bed lies beneath the Keuper, and 
its plants are certainly analogous to those which are found in 
the Lettenkoble group of the Thuringerwalds. I can see no 
objection to regard t^e blue slates as its equivalent. This 
bed contains no fish scales, or any animal forms ; and I be- 
lieve there is no plants in it which belong to the bituminous 
shales of the coal seams. These are certainly strong fiicts, 
and they go to establish the doctrine, that these beds and 
their overlying red and green marls should be separated from 
the bituminous beds of the coal series. If this plant bed was 
beneath the coal measures, it would establish the doctrine, 
that the whole series belong to the Triassic period. 

Bat as this plant bed occurs high up in the series, and after 
the deposition of a conglomerate, it only effects the age of 
the series above it. Now as the conglomerate at Jones' Falls 
f^stg on the porphyries and porphyritic slates of the Taconic 
system, it is evident that there is wanting at this place a vast 
furies of rocks, consisting of the lower red sandstone, and 
the whole of the coal measures, as they are developed at 
^7pt and elsewhere. Their absence is a &ct, and that fact 
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proves that all of their seams thins oat in this direction, and 
that the sandstones abont Haywood and onward towards 
Granville county, are no less and no more than the npper 
sandstone which I have ventured to regard as equivalent to 
the Keuper of European writers. The lower sandstone, if 
the foregoing views are correct, is the Botheliegendes, the 
lowest mass of the Permian system, while tlie middle is iden- 
tified as Permian, by its Thecodont sanrians. 

It is, I think, evident, from an inspection of the rocks, dis- 
regarding the evidence of fossils, that they should be divided. 
The two red sandstones are widely separated by intervening 
rocks ; and I am inclined to believe that there is a slight un- 
conformability between them. Their fossils, too, are dissimi- 
lar. It will be found that the upper is fossilferous, while the 
lower is extremely poor in organic bodies. In whatever light, 
then, we view the members of this series, we are forced to 
come to the conclusion that it consists of members belonging 
to two different stages, and that we cannot consistently, witli 
known geological principles, place the whole series imder one 
head, with one name and denomination. We cannot call the 
lower sandstone Triassic or Liassic, because it has none of 
their characters ; but in the upper sandstone there are Trias- 
sic fossils, and the beds which contain them are separated 
from those beneath by conglomerates, as well as by thick 
masses of other sediments. The foregoing facts place in a 
strong light the danger of hasty generalizations where the 
series of sediments are complicated, and where their position 
and relations are obscure from the absence of the necessarv 
terms, for a correct and immediate comparison ; especially, 
those generalizations which are founded or drawn from one 
or two organic facts. 

It is with considerable diffidence that I have proposed Uie 
separation of the upper sandstone from the sediments be- 
neath, and it is only after a careful examination, and mature 
deliberation, that I have ventured to adopt the plan, and pub- 
lish it under the circumstances I am placed in, knowing very 
well that it is not in accordance to the published opinions of 
onr most learned geologists. I find, however^ that the phe- 
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Bomena do not admit of any other interpretation, in the light 
of facts now known. It maj turn ont, it is true, that other 
discoveries will put upon the questions at issue a different 
geological aspect ; but until other facts with other bearings 
are brought to light, I shall adhere to what I now publish, 
believing it is more consistent with the received geological 
principles of the day, than those views and opinions which 
have heretofore been promulgated. 

In forming or making up a judgment respecting the epoch 
of the deep and Dan river formations, it is necessary to deter^ 
mine, if possible, what weight each class of fossils should of 
right possess in the balance. It is clear, in the first place, 
that we are obliged to rely upon the testimony of fossils 
which belong to analogous formations in Europe, their sys- 
tems having been established both on the ground of super- 
position and the presence of certain organic bodies, before 
our formations had received that attention which is necessary 
to determine the exact period in the world's history, which 
they represent. In this respect, we are obliged to follow the 
lead of European geologists. We are obliged to determine 
at what period some of our formations were laid down, by 
the assistance of European tests. We cannot now take an 
independent course. Yet we are bound to make out a strati- 
graphical series correctly, when possible ; but where a forma- 
tion is deposited upon tiie rocks of the primary or Taconic 
series as is the fact with the Deep river coal series, we have 
no stratigraphical clue to base our opinions upon ; and hence, 
we are left to grope our way slowly by the aid of fossils ; and 
it cannot be expected that in a formation so peculiar, so bar- 
ren in these products the world over, that we can at once 

Hon.— The Bristol ooDglomente, Eng., which oodUids the teeth and bonee of the 
Thcoodont aanriana, is supposed by Prof. Phillips to belong to the lower pert of the 
Trisi. Should his Tiew prsTsil, it will chsnge slso the poeitioo I here taken; for it 
is the prssenoe of theae saorians in the Deep and Dan river formations which indneet 
BM to place a part of this series in the Permian system. I ha?e been sostaind in this 
^^* by the fiiet that these sanrian remains are found upon tlie continent in the nn- 
^itpoted Permian beds. I think I am warranted in this course by the opinions of all 
<^ther European geologists, who hare inyariably regarded the presence of this order 
of luiriins as the best test of age ; and besides, Pro£ Phillips stands alone in loeat- 
^og the Bristol oongloraerate in the Triissfe lijBtem. 
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make those comparisons with European standards which will 
give ns results upon which we may rely. The comparisons 
which had been made prior to my investigation of this seriles 
of sediments, it had been settled that they were formed in a 
period subsequent to that of the true carboniferous, as derel- 
ed in Pensylvania and Ohio. 

The series which succeed the latter is known in Europe by 
the name of Permian^ a system which has been separated 
from the New Red, with which it had been grouped. This 
was done only recently. Then, in going up to the next beds 
of the upper part of tlie messozoic series, we find the green 
sand. Now, it was well settled that the Deep river and 
Bichmond coal basins, together with the red sandstones of 
New Jersey and Connecticut valley, were deposited at some 
period between the close of the carboniferous period and the 
green sand. The known European rocks which are interpos- 
ed between these perods, are, the Permian, Triassic, Liassic 
and Oolite, with certain other limited or local formations, 
which it is unnecessary to notice in this place. 

But it does not satisfy the requirements of geology to de- 
termine simply and only that our formations may lie some- 
where in this wide interval. This wide interval is filled with 
stirriner events, it is not a blank ; but we find in it the closing 
up of the palseozoic account, and the entry upon a new book, 
the messozoic ; and among the first entries, we have to note 
the foot marks of warm blooded animals ; the animals which 
had lived before were all cold blooded. This is one of the 
first entries upon the messozoic book; and here we find the 
feathered biped, whose footmarks are seen in aD countries 
where the New Ked sandstone or Trias is known. The next 
page in the messozoic book is the record of the creation of 
the mamiferous types, which then is another important stage 
recorded in oolites of Solenhoffen. 

We see, therefore, if we would bring up our geological 
dates with those of Europe, we must localize our formations 
more closely ; we must draw the parallels in lines which shall 
be nearly coincident. Prof. William B. Rodgers, in carrying 
out the objects which I have thus designated, has recently 
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drawn certain parallels by which he makes l^e formations 
under consideration coincident with the Liassic of Europe. 
This conclusion rests on a few fossils onljy and those which 
are equivalent in their nature. Thus, the Equisetum Colum- 
nare is a fossil, which is eminently characteristic of the £eu- 
per sandstones'and marls of the Trias. The Cypridse referred 
to, of themselves, possess but little weight ; they exist be- 
fore this period, and would go equally as far to identify the 
Deep river series with older formations, as with the Liassic 
or the Jura. At most, there are but two species yet known 
in the Deep river rocks, though one of them is very com- 
mon. The Lycopodites is, manifestly, quite a different spe- 
cies from the L. Williamsonis. None of the Zamites have 
been identified with species of the Jurassic age. But the 
conclusion that certain parts of the formations under consider- 
ation belong to one age, and certain to another, there remains 
scarcely a doubt ; a view which I had adopted several years 
ago. I have already stated the fects upon which I rely for 
establishing the Permian age of the lower members of this 
series, and more evidence remains to be brought forward 
respecting the identity of the upper members with the Eeu- 
per sandstone and marls. But I may, for the benefit of the 
general reader, dwell a little longer upon the saurians I have re- 
ferred to. I do this, not so much for the sake of argument or 
the bearing the facts may have upon the settlement of the 
question* at issue, as for the sake of the history they furnish ; 
bat in passing, I have one remark upon another poiift, it is 
this, that the higher grade of fossils should have more weight 
in deciding a doubtful question than the lower ; that an ani- 
mal should have more weight than a vegetable ; that a Palae- 
osanr should be regarded as more important than a Pecop- 
teris, a cypris, or posidonia ; and a vertebrated animal should 
have more weight than an invertebrate. This, I believe, is 
the doctrine of Prof. Agassiz. 

The Thecodont saurians of the Bristol conglomerate, to- 
gether with those of this type in other Permian strata upon 
the Oontinent, were Lacertian reptiles provided with four 
members for locomotion, and which were, adapted for swim- 
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ming as well as progression upon land. Thej would rank in 
the same grade as the highest reptiles of the present, the rep- 
tilian characters being developed in full, unless indeed the 
ichthyic type remained recognizable in the biconcare fonn 
of the vertebra. With the double headed rib, we see the 
reptilian heart and circulation taking precedence over that of 
the fish, and with this advancement in rank we find, most 
probably, the most perfect representation of this mode of cir- 
culation to which any order of animals had attained in this 
early period. Reptiles, then, of the highest rank, are the 
representatives of the Permian epoch ; and without doubt 
should be placed in the front rank of its characteristic fossils. 
If to this, however, is added the subsequent introduction qf 
Triassic fossils, and the discontinuance of those belonging to 
the beds in which these peculiar saurians occur, it seems to 
me the evidence is as complete as possible, that in the lower 
members of the Deep river series we may claim the exist- 
ence of the Permian system. Should this conclusion be sus- 
tained, it will add to our sedimentary systems an important 
member, which most, if not all geologists of this country, 
have hitherto supposed was wanting. It fills up an impor- 
tant gap in our series, and supplies in this country a continu- 
ous chain of the history of our planet ; and if the discoveries 
of Prof. Marcou in the far west are also confirmed respect- 
ing the existence of the Jurassic series, it will probably turn 
out that geologic time is as fully represented in the American 
as in the European systems. It will then be confirmatory of 
the great doctrine which has been taught, that there has been 
an uniformity the world over, in the operation of nature, in 
both the organic and inorganic worlds. 

Thus, in Europe, the Sauroid fish appear in the Devonian 
system; then a class of saurians in the Carboniferous; then 
the Thecodonts in Permian, followed by the Labyrinthodonts 
or frog like saurians of the Trias, and the Ichthyosaurs and 
Pleisiosaurs in the Lias or Jura. In the latter, however, we 
have something to do to complete the analogies. But in the 
upper messozoic we have, as in Europe, the Hossoeaums : 
and finally, in the Pre Adamic period, A parallel in the ma- 



KOBTH-CASOLIKA GXOLOGIOAt 8I7SYBT. 283 

maliflii fauna, especially in the general distribation of the 
the family of Elephants and Mastodons. 



CHAPTEE XXXIX. 

Description of the Organic Remai/ns of the lower series of 
Deposits of Deep river j which have been denominated the 
Permian system. 

§ 250. The fossils will be described in the order in which 
they occur in the beds, beginning with the inferior ones. 
These fossils consist of plants and animals. In the older or 
lower red sandstone, bat few fossils of any kind exist. Those 
which have been found are marine vegetables, whose char- 
acters are obscure ; yet they are so well preserved, that it is 
not difficult to recognize them. Ko animal remains have 
been discovered in the lower red sandstone. 

1. Rem>ains of vegetables in the lower sandstone, or JRothe- 
Uegendes, — ^The most important vegetable remains are the 
silicified trunks of trees belonging to the order of conifera or 
cone bearing trees. The fragments of the stems are well 
known as petrified wood. These stems and trunks occur of 
various dimensions, and seem to be found at, or to belong to, 
the inferior part of this rock. They are usually brown, some- 
times black, as if penetrated by manganese. The bark is al- 
ways absent, unless in certain obscure parts, which appear 
like roots when the outside surface is charred. The texture 
of the wood is usually vissible, and the structure peculiar to 
coniferous trees can be made out with a good lens. 

The stems are always broken, but some of the pieces are 
five or six feet long. The place of a branch is often visible 
by the growth around the part. Of the silicified trees, the 
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locality, where they exist in the greatest numbers, is in Ger- 
manton, in Stokes county. They are so nomerons as to have 
received the name petrified forest They are not confined to 
this place, bnt are fonnd strewed upon the snr&ce of the 
ground at Haywood, in Chatham county; near Wadesbo- 
rough,; in Anson ; and also some fifteen mUes south-west of 
Troy, in Montgomery. At Jones' Falls, I found a rolled 
fragment of one in the conglomerate of that place. Frag- 
ments have also been transported to the east, when they arc 
found in Wayne county, in the alluvial covering of the 
Meiocene. 

As it regards the precise period to which these silicified 
stems belong, I believe it is not yet satisfactorily determined. 
Stems of this description are found along the edge or borders 
of the upper sandstone ; but 1 have not found any which I 
could say belonged to the rock. I can see no difference, ex- 
ternally, between those bordering the upper sandstone, and 
those which are inclosed in the lower. The rolled fragment 
in the conglomerate is older, of course, than the beds of which 
it formed a part ; and as these beds underlie the upper sand- 
stone, it is evident they do not form a part of its organic re- 
mains. And those which lie upon the surface, on the bor- 
ders of the upper, may have been transported there by 
streams which have ceased to flow. From the foregoing &cts 
and reasoning, I am disposed to regard these stems of conife- 
rous plants as having grown during the deposition of the 
Rothe todthe Liegendes. It appears from circumstances, 
however, that these trunks have been subjected to videhce ; 
and though we find some standing upon end, yet it is to be 
proved that they grew in the position which they now occupy. 

§ 251. Vegeiahlea which are sometimes hwwn under tht 
name offucoids, — As in most countries, so in North-Carolina, 
the lower sandstone and conglomerates which represent the 
beds knowli in Germany as the Rothe todthe liegendes, are 
quite barren of fossils. The conglomerate contains lignite in 
a bad state of preservation ; but the plants which grew while 
the rock was being deposited, were certain marine plants ; 
and the most common one which I have observed in the 
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sandstone, and which is distributed through it, generallj be- 
longs to the genus Chondbitbs. It penetrates the rock verti- 
cally, is somewhat branching ; but what is quite peculiar, is, 
that its main frond* is double, or appears so, and these stems 
are usually twisted or winding. It enlarges and contracts ir- 
regularly, but is never inflated or much swollen. It has no 
foilage, of course, but it sends off subdivisions of the main 
frond, which alternate with each other. The sub-divisions go 
off nearly at right angles to the branches from which they 
proceed. 

It is impossible to trace this fucoid far enough to determine 
its length. I have observed some parts of the plant which 
are four inches long. I beUeve it is confined to tbe lower red 
sandstone, and is the most abundant in its middle part. The 
name which I propose for this plant is Chondbttes, dv^i- 
catus. 

It should be observed that it is probable this rock will be 
found richer in fossils than I have represented. As yet there 
are no quarries opened, and as it ij generally concealed be- 
neath its own debris, few opportunities are furnished for test- 
ing or determining its organic wealth. No animal remains 
have been observed in this rock. 

This sandstone has the texture of the red and purplish free- 
stones of Pennsylvania, New Jersey and Connecticut ; and 
much of it is well adapted to construction. It however con- 
tains marly beds, which are undergoing disintegration. Peb- 
bly beds are not unfrequent ; bat it has no important bed of 
cmiglomerate except that upon which it rests. Hence, it ap- 
pears to have been deposited in waters which were compara- 
tively quiet and undisturbed by violent currents. Hence, 
too, we cannot attribute its paucity of organic remains to this 
cause ; but must probably look to the presence of the oxide 
of iron which gave a turbid slate to its waters, ^d which ul- 
timately invested the grains of quartz of which it is mainly 



* The term frond aivpUes to that part of the plant which would osoallj be regard- 
ed as the Bteni» or maiD support ; bat it also applies to the whole of the plant, as it is 
destilate of kmrm, or the oonunon fbnns of floral organs. 
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composed. These msj be mahed and freed from its costing 
when tbey become either white or bjalioe. 

§ 252. (2.) Fossile of the Goal Meaturea, indvding the drah 
colored aandtUmeB. — A. Vbovtablb behaikb. — A» there is no 
distinct line of demarkstion between the Bbales or bitiuninoiiF 
slates and the drab colored sandstones, I shall describe the 
fossils of each as if they formed one rocL They, however 
alternate, and finally the slates give way, and the suidstones 
predominate. These are often marked by the waving ridges 
and farrows which are known under the name of rtppU 
marktf proving, as is supposed, that the sandstones were de- 
posited in shallow water. The annexed figure illnstrates the 
pheuomeuon I have described. 




The gray or drab colored beds begin or appear in eome 
places below the slates, and perhaps the red alwajrs flisap- 
pean before the thin lighter colored rocks appear in the se- 
ries. Indeed, there are drab colored beds intermixed with 
the lower red at various places. 

The coal meaaurea are made up, therefore, of gray and 
drab colored sandstones, black bituminous shales and green- 
ish calcareous shales, which also contain bitumen, bat no foo- 
eils, argillaceous oxide of iron, black band, fire-clay and coal 
seams. There are no less than seven altemationB of these 
nonfossilferouB beds with the bituminous beds, which ar« 
loaded with cypris and many posidonia, fish scales, etc ll* 
coal elates and shales proper, which do not alternate with 
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beds of sandstone, are abont eight hundred feet thick at 
Egypt, embracing a few beds of drab colored sandstone be- 
low the slate. The drab colored sandstones above the coal 
slates are abont twelve hundred feet thick at Evander Mc- 
Iver's plantation. The whole series then which I have de- 
nominated for the sake of convenience, coal measures, (per- 
haps improperly,) is nearly two thousand feet thick. These 
upper beds of gray or drab colored sandstones, are often par- 
tially covered with an efflorescence in summer which consists 
mostly of common salt, hence this part of the series has been 
denoted as the salines in one of my sections ; and probably 
it will be found necessary to make a wider distinction be- 
tween the upper gray mass and the beds below it than I have 
hitherto made. This upper drab colored mass ends with con- 
glomerates below the Keuper sandstone and marls, the up- 
per member of the Triassic system. 

The chemical composition of the calcareous shales is as fol- 
lows: 

CarboDAte of lime, S6.50 

Garb, of mafoesia, 9.86 

Alnmiiui and protoxide of iron,. . . 16.70 

Hjgrometrio water, 2.69 

Insoluble, S6.S8 

99.48 

The shale is traversed by soft gray seams half an inch wide, 
which are richer in lime, probably, than the more shaly part. 
The examination proves that these beds contain magnesia, 
which is a fact common to these localities. The beds are, no 
doubt, variable ; but probably magnesia is a constant con- 
stituent. 

SUB KINGDOM, CRYPTOGMIA. 
The plants belonging to this sub-kingdom form two classes, 
which are known under the names, ThaUogens and Acrogens. 
They are characterized thus: structure cellular, stems and 
leaves undistinguishable. — Lindlet. 
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The ThallogenB contains the Algalee, FnngaleB and Lin- 
cbenales of Lindley. 

SUB GLASS AlOALBS. — ^LlNDLST. 

The fossil vegetables belonging to this division of the ren- 
table Kingdom, are generally known under the name of jF*U' 
coidsy or plants like the present sea weeds. 

. GENUS, ChONDSTTES. — StESNBB3KO. 
CHONnETTES INTERBUPTU8.— E. n. S. 

Frond smooth, irregularly interrupted, branching, dichoto* 
mous; angle acute. Smaller branches constricted where 
they leave the main frond, generally short and acute, rather 
thick in the middle, clustered togedier at the upper -ex trexni- 
ty, prostrate. 

The fronds are never twisted nor double, as in the one in 
the lower sandstone already described. Large surfaces of the 
thin bedded drab colored sandstone, interlaminated with the 
black bituminous slate, are often covered with this fucoid. The 
beds alternate a few times with a fragile slate which abounds 
in a minute Posidonia. This fossil is found upon the planta- 
tion of Evander Mclver, Esq., about four miles east of Egypt, 
beneath the coal seams ; but being upon or near a line of dis- 
turbance, it is uncertain at what depth below the coal seams 
these fucoid beds occur. 

CHONDBrrES GBACILIS. — ^E. n. s. 

Plate 2, Fig. 4. 

Frond slender and smooth, gently tapering, and apparent- 
ly branching, branches distant. 

This fucoid forms a coiled mesh of delicate cordlike fronds 
upon the drab colored sandstones. They appear at first sight 
like a matted mass of roots, but on close inspection they turn 
out to be the fronds of a marine plant It is sometimes lar- 
ger than I have represented in the figure ; but it is found un- 
der a lens, to be Interwoven with many delicate threads. 
These, no doubt, are the extremities of the branches. The 
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Iknmerons crossings of these threads and cordlibe fronds ob- 
scares the characters of the plant, and especiaUj the mode 
in which it branches. It occurs upon the plantation of Mr. 
Forshee, abont two miles west of Egypt, where the sand- 
8tones have suffered a dislocation, and rise up from Deep 
river in a high bluff, about opposite the Taylor plantation. 
This fossil is in the drab sandstones above the bituminous 
elates. At the place where they occur, the fracture is more 
prominent than at any other point upon Deep river. The 
illsplacement is, at least, five hundred feet. 

CUONDBFTES BAMOSUS. — E. Tl, S. 

Stem or frond interruptedly ridged, or coarsely striate, 
tapering branches alternate. 

The ridges of the stem or frond may have become so by 
pressure, though, to all appearance, the ridged surface, to- 
gether with the interruptions, is due to the natural growth of 
the plant. It is flattened and prostrate. Its appearance is 
indicative of its having been a land plant ; but its minute 
branches are destitute of foliage, and it is evident that it is 
not a fern. This plant is briefly noticed, as it is quite com- 
mon at Egypt, in intimate relation to the coal seams. This 
specimen was taken from that part of the shaft which lies 
between the six foot and the little seam thirty feet below. It 
15 associated with an Equisetum and a Cheilanthites. 

GENUS, Gymnooaitlus, n. g. — ^E. 
Plate I. Fig. 4. 
Frond tapering and branching, branchlets dichotomous, 
the main branches forming with each other, or with the main 
stem, an angle of 70°. 

Gymnooalub, altkenatus. 
Stem or frond apparently smooth, tapering ; branches al- 
ternate, naked, dichotomous. 

The figure referred to gives all the information respecting 
this i^ant of which I am in possession. The structure is 
•liown in the main stem, where it appears rather coarsely 

19 
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cellular. The condition of the plant is similar to half de* 
cayed vegetable ; and hence, is not ailicified, or in any 'way 
mineralized. The largest of tlie stems are half an inch in 
diameter. It has some resemblance to the Cryptomeritos^ 
but is, notwithstanding, a different plant. 

It is found in the black bituminous slates of the Dan river, 
at Madison, Stokes county, and on the Deep river at Evans' 
bridge. It is very commdh in some places, the most so of 
any fossil except the cypris of the shales. 

CLASS, CbYPTOOAMLI, CONnNUED. 

srs CLASS n. — Acbogens — ^Musoales. 

Nat. order Equisetacea of Horsetails; 

Equisetitm columnaroides* — ^E. n. s, 
Plate 2, Fig. 3. 

Cuticular surface very finely striate reticulate; articula> 
tions indistinct, uniform, obscurely marked and linear ribs, 
composed of two alternating kinds, the ligulate and acutely 
tapering ; the latter, grooved in the middle, sometimes the 
groove is obsolete. 

The articulations are from one-and-a-half to two inches dis- 
tant from each other. In tlie specimen from which the de- 
scription is drawn, which is nine inches long, there are four 
joints, and half of another ; and tliere are twelve or thirteen 
ribs in a width of two inches. 

This specimen of Equisetum occurs at Egypt, and is qnite 
abundant in the materials taken from the deep shaft, espe- 
cially in that part of it between the six foot and one foot seam. 
It is mostly in a gray sandy fire-clay, which disintegrates 
rapidly by exposure to the air. 

The specimen from which the figure was drawn occurred 
in the black bituminous shales, upon the plantation of Mr. 
Mclver, and was taken from the mass above the coal seam. 

It therefore probably ranges through this series ; but does^ 
not occur in tlie drab colored sandstones, above these slates. 
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It resembles, in certain points, the Eqnisetnm columnare, 
for which it might possibly be mistaken ; but the points are 
twice the distance apart, at least, and at uniform or nearly 
uniform intervals, though in the columnare they are more dis* 
tant toward the middle of the stem than at the base ; but it 
more especially differs from the Equisetum columnare of 
Brogn. in the linear form of the points, and the absence of 
teeth or pointed terminations of the ribs at each of the joints. 

Semarka. — The specimen from which the figure was taken 
was perfectly flattened, and resembles a leaf rather than a 
stem ; but it appears to be sufficiently exact to lead the col- 
lectors aright ; it was figured before the better specimena of 
the plant were brought to light at Egypt. 

I have not yet observed, in the coal slates of Deep river, 
specimens of the Equisetum columnare described by Prof. 
William B. Kodgers, and which is regarded as one of the 
characteristic fossils of the Kichmond series. In a specimen 
which I obtained from this series, the tuberculations at the 
joints are quite distinct, and hence I have no doubt respect- 
ing the accuracy of the observations of M. Brogniardt re- 
specting his plant from the Richmond coal field ; but it is not 
as distinct in its tuberculations as some specimens of the C. 
Suckowi. 

LtOOPODALES. — ^LlNDLBY. 
KaT. OBDKB, LtCOFODIAOELB, OB CLUBB MOSSES. 

Plate 3, Fig. 8. 
§ S63. Plants belonging to the Lycopodiaceee occur in the 
bituminous slate and gray sandstone of the coal measure. 
All the specimens which have fallen under my notice are too 
obscure to be successfully compared with Fig. 2, of the same 
plate. The specimen figure was taken from the most perfect 
I have seen. It appears to be a smaller plant, and with a 
stem supporting fewer branches ; indeed, I have not seen one 
which branched at all ; whereas, the other by its side, is 
profuse in giving off branches. 

FiLlCALES. — ^LlNDLET. 
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P0LIPODLA.CCLS, OS FERNB. 

Tlie fenis of this country are always small plants, with 
under ground stems, while in warmer climates tJiey are pro- 
vided with aerial stems which rise to the height of fifty or 
sixty feet. They are tlien called tree ferns. Of this descrip- 
tion were many of the ferus of the carboniferous system, a 
fact which is indicative of a moister and warmer climate, and 
one in which an extreme cold was probably unknown. The 
leaves of these plants are termed frmida^ and the organs 
which are necessary to reproduce the plant, and which are 
analogous in these functions to seeds, grow upon the back of 
the leaflets of the frond, either upon the small veins or upon 
the margin. The organs are microscopic, though in mass dis- 
tinctly visible. Tlie s])ores or the reproductive organs, 'when 
mature, become visible where the plant is agitated, or shaken, 
in the form of a darkish cloud. This appearance is pro- 
duced by the detachment of millions of sj>ores or repro- 
ductive grains, which in mass have received the name of 
SifrL The grains resemble more than anything else the pol- 
len of plants. Some plants bear no organs of fructification, 
and hence are termed barren. 

Upon Plate 4, Fig. 9, 1 have figured a fertile fossil iem, 
which shows the Sori in the form of dots arranged in lines 
uj)on the back of the pinnules. This arrangement, together with 
the organs themselves, is a perfect exhibition of the fructifi- 
cation which may be frequently seen during the summer 
and autumn, in many recent ferns. Indeed, the original 
type of this beautiful class of plants is perfectly pi-eserved ; 
and may be seen in all the geological stages at present known, 
since ferns became the inhabitants of earth. 

CaKiLAKTHrrES. — Goeppekt. 

Frond bi-pinuate ; pinnae oblique, sessile lobed ; lobes, 
acute, rather than rounded, proximate alternate. 

This plant is poorly preserved except in its firmer parts, as 
the stem and midribs of the leafets, which may be distinctly 
traced; but the parenchyma is obscurely defined, and it 
wwsi ditlicult to obtain an exact outline of it. 
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This plant occnrs abundantly in the deep shaft at Egjpt, 
associated with the Equisetum colnmnaroides, in the fragile 
gritty fire-clay between the coal seams. It is a large fern, 
the stem of which is sometimes half an inch in diameter. 

Family undetebminbd. 

DyCTUOCAULUS 8TBIATUS, fi. g. — ^E. 

Plate 1, Fig. 8. 

Frond, or stem thick, tapering below, somewhat triangular, 
lobed ; lobes striate, from the base or divergent from it — 
growth often parasitic. 

The stem appears to have been succulent, and to have re- 
sembled some of the varieties of plants commonly known un> 
<ler the name of prickly pear. This plant was at one time 
very common in the coal at Farmville, indeed it is always in 
the form of a soft bituminous coal which preserve the stems 
in a state in which it was possible to detach them from the 
mass. They always exhibited two or three tiers of growth, 
«ach stem starting out from the summit of an older one ; as 
represented in the figure. This plant apparently throws some 
light upon the kind of vegetation from which the coal itself 
originated ; but a soft succulent stem, when subjected to the 
pressure which a coal seam has to sustain, must be generally 
obUterated, or crushed into one homogeneous mass. 



CHAPTER XL. 

Of the Animal Semains of the Coal Measures of Deep and 
Dan rivers.'^Notice of tde Vertebral Reinmna of the Bris- 
tol Conglomerate^ etc. 

§ 254. The organic remains which I have discovered in the 
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formations under consideration, in the course of the geologi- 
cal survey, and which are confined to the coal measures pn>- 
per, belong to three classes, tlie vertebrata^ molu^ca and ar- 
ticuldta. All are important, although there are only a few 
species under each class. In the molusca only one or two 
species are known, and the same may be said of the articn- 
lata. Of the vertebrata, which really contain the most in- 
teresting and important of the discoveries, there are proba- 
])ly four species or kinds. They belong to a peculiar order of 
sauriaus, of which but few only are known to have existed, 
or of which at least, but a few discoveries have been made in 
any part of the world. They belong to that order of reptile;^ 
which have received, for certain reasons, the name of TnEav 
DONTS, which were supposed to have inhabited seas or estua- 
ries ; but at the same time, to have been provided with ex- 
tremities suitable for walking, or for progression upon land. 
They ranked higher in the scale of organization than others 
of the same order which lived nearer our own times ; and 
hence, seem to break up that regularity in progressive rank 
or development which is claimed by many geological writers. 
As I propose to describe the vertebrate animals first, I mav 
liere state in this place that they belong to two great families : 
the reptiles and^A. Of these the former are the most impor- 
tant, as the discoveries now stand, inasmuch as their charac- 
ters are preserved better, and their presence furnishes the 
most decisive test of the age of the rocks which contain them. 

Tlie common reader who has not turned his attention par- 
ticularly to natural history, may form a tolerably correct idea 
of the reptiles which are to form the subject of the following re- 
marks, by reference to the Aligator of the Southern rivers, ai> 
ill their form as well as in their habit they resemble these extinct 
or lost sauriaus of the Deep and Dan river rocks. They were 
not, at any rate, very unlike each other in these respects. lu 
the smaller details of the construction of their bodies they 
differ ; but still, when their general forms are compared, thej 
were probably as much alike as the Aligator of our Southern 
rivera and the Gavial of the east. 

The first discoveries of the remains of these extinct r6[>- 
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tiles of the order termed Thecodonts, and which are so close- 
ly related to those of the Deep and Dan river formations, 
was made by Messrs. Byley & Scutchburg in a rock known 
in England, under the name of the Bristol conglomerate, 
whose age is supposed to be the same as the inferior part of 
the Permian system, to which allusion has been frequently 
made. This fact seems to require that I should state in de- 
tail, some of the characters whieh belong to these remains, in 
order that the reader may be put in possession of the facts 
which will enable him to form his own conclusions respect- 
iug the inferences which I propose to draw from the facts 
themselves ; for their truth, or correctness of the inferences 
respecting the age of the Deep and Dan river coal measures, 
turns mainly upon the affinities which belong to the fossil re- 
mains of the Bristol conglomerate, and those I have discov- 
ered in the rocks jus£ referred to. If the affinities are as in- 
timate and close as I suppose, then my inferences respecting 
the age of the rocks under consideration will be regarded as 
nearly parallel with those of the Bristol conglomerate, and 
my deductions respecting their contemporariety, will be re- 
garded with favor. We may not, however, expect that the 
reptile^ of the rocks of Deep and Dan rivers will possess a 
nearer resemblance than to furnish strong analogies, that is, 
it cannot be expected that separated as the formations are, a 
distance of three thousand miles, that these reptiles will form 
one species. It will be sufficient to sustain my deductions, 
provided I can establish a close analogy between them, or 
that there is a close family resemblance. 

The reptiles of the Bristol conglomerate, (Eng.,) belong to 
two distinct genera, the Thboodontosaubus and the Falseo- 
sanros. These genera were founded by their discoverers up- 
on the characters of their teeth, and the mode of their inser- 
tion or attachment to the jaw, and being very peculiar, and 
differing from any which had been at that time discovered, 
&ey became important representatives of the time or epoch 
of (heir creation. I therefore extract from various publica- 
tions, an account of these remains, in order, as I have already 
said, of putting in possession of the reader those facts which 
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will enable him to make the proper comparisons between the 
fofisflfl in question. 

The first genus, then, and which was called Thbcodobtto. 
SAimus, was founded upon the structuie and implantation of 
their teeth in the jaw in distinct alveoli, or sockets. Prior to 
the discovery of tliis peculiar mode of attachment, all rep- 
tiles had their teeth soldered to a plate or parapet of the outer 
face of the jaw, like that which prevailed in fishes. But in 
this extinct genus, the inner parapet of the lower jaw is near- 
ly as high as the outer one, and the teeth are arranged in a 
close set series, slightly decreasing in size towards the poste- 
rior part of the jaw. Each ramus of the jaw is supposed to 
have been furnished with twenty-one conical slender teeth, 
which were compressed, acutely pointed, and finely serrated 
with the serratures directed towards the apex of the tooth. 

In the latter respect, it resembled the genus Rhopalodon of 
G. Fisher. The outer surface was more convex than the in- 
ner, and the apex was slightly recurved, making the anterior 
edge more curved than the posterior. The base of the crown 
was contracted; and the fang at this point became rounded, 
or sub-cylindrical. The pulp cavity remained open in the 
base of the crown. Tlie body of the tooth consists of com- 
pact dentine, in which the calcigerous tubes diverge f5poia an 
open pulp cavity at nearly a right angle, to the surface of the 
tootL They form a slight curve at their origin with the con^ 
cavity directed towards the base of the tooth, then proceed 
straight, and at the periphery bend upward in a contrary di^ 
rection. The crown of the tooth is invested with a thin coat 
of enamel. 

Only one species of the foregoing described genus is known, 
the T aniiqam. Tlie most important parts of its remains con' 
sist of a ramus of the lower jaw three-and-a-quarter inches 
long, and one-and-a-half in the greatest depth, consisting of 
the dental bone containing twenty-one teeth, with the sub- 
angular and complimentary bones. The teeth resemble a 
surgeon's abscess lancet, being acutely pointed and flatteimd ; 
the middle are the largest, rising above the alveoli only abont 
one-fourth of an inch^ 
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The other genus, the Paljsosaubus, has a different tooth, 
being carinated, lateraly and finely serrated, but with the 
serretares at right angles to the axis of the tooth, instead of 
being directed towards the apex, as in the former genus. 
They are curved and slightly compressed, and were inserted 
into the jaw in dbtinct alveoli, or sockets. The breadth, as 
compared with the height or length of the tooth, is much 
greater than in the Thscodmitosaurtia. 

To the foregoing account I propose to add an extract from ' 
the Report of Prof. Owen, at the eleventh meeting of the 
British Association, which contains some additional matter 
respecting both genera, which is both interesting as well as 
necessary, for a full understanding of the characters of these 
reptiles: — "Their vertebrae are biconcave, nvith the bodies 
*^ more constricted than their articular ends, and deeper than 
** the Teleosaubus ; but they are chiefly remarkable for the 
'^ depth of the spinal canal, at the middle of each vertebra, 
^' where it sinks into the centrum; thus, the canal is wider 
" vertically at the middle than at the two ends ; an analogous 
*' stmcture prevails in another saurian, the Bhtnohosaurus of 
•* the New Red sandstone, but is less^arked. Besides devi* 
^* ating from existing lizzards in the Thecodont dentition, and 
"biconcave vertebra, the ancient saurians of the Bristol con- 
^' glomerate also differed in having some of their ribs artieu- 
'*lated by a head and tubercle to two surfaces of the verte- 
*'bra, as at the anterior part of the chest in Crocodiles and 
" Dinosaurs. The shaft of the ribs were traversed, as in the 
" Ichthyosaar and Bhyncosaur, by a deep longitudinal groove, 
" for the protection of the blood-vessels. Some fragments of 
" bone indicate obscurely that the pectoral arch deviated from 
'^ the Croccodilian and approached the Lacertian type in the 
" presence of a clavicle, and in the breadth and complicated 
" form of the Coracoid bone. The humerus appears to have 
" been but little more than half the length of the femur, and 
^^ to have been like that of the Rhyncosaurs unusually ex- 
^* panded at the two extremities. The tibia, fibula and meta- 
^^ tarsal bones manifest, Uke the femur, the fitness of the The 
^^ codont saurians for progression on land. The ungual ])lia- 
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'•langes are sub-compressed and curved downwards, pointed 
" and impressed on each side with the usual curved canaW 

The most important facts communicated in the foregoing 
extract on the peculiar characters of the vertebrae, which are 
represented to have been biconcave, the double articulation 
of the ribs, the groove beneath, the presence of a clavicle, 
and a probable complicated coracoid, and particularly the 
implantion of the teeth in distinct sockets. These are impor- 
tant points to be recollected when we come to compare witli 
them the fossil bones of Deep river. 

Tlie firet discovery which was made in this country of anal- 
agous saurian remains, was by our distinguished countryman 
and naturahst, Mr. Isaac Lea, of Philadelphia. Several frag- 
ments of vertebra? and teeth having been brought to light in 
cutting a road through beds of conglomerate in the town of 
tipper Milford, Pa. Mr. Lea undertook this investigation, 
which resulted in the discovery, that they were Thecodont 
saurians with biconcave vertebrie, such as have been describ- 
ed, and which were strictly analogous to those of the Bristol 
conglomerate. But those of Milford, Pa., seem to difier 
from them genericaly ; and hence, Mr. Lea instead of refer- 
ring them to the Palceosaurus, found it necessary to construct 
a new genus which he has named Clepsisaxtrus, in allusion to 
the hour glass form of the vertebrsB. This genus will hereaf- 
ter be found to bear the type of one or more of our Deej> 
river species. I propose merely to allude ta this discovery 
in this place. I shall have occasion to make frequent refer- 
ence to it hereafter ; but in the mean time, I shall take \iy 
rinj own discoveries, and lay before the reader figures and 
descriptions of these reptile remains, beginning with tlie 
teeth. 
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Fio. B. 





The first series of teeth belong, I believe, to the Clepsisau- 
&rs, of Lea, figure B., 1, 2, 3, 4 ; the largest of which, is one 
inch and thirteenndxteenths of an inch long, and three-eighths 
<^f an inch wide at base. It projected from the jaw about one 
inch and a half. The base contracted when it entered the 
i^ocket, and where it is usually compressed as if it were pin<2h- 
ed off; showing, that it was hollow, at this part of the tooth. 
The largest tooth is bicarinate, as shown in the annexed trans- 
verse section E., Fig. , the carina dividing the tooth into 
two unequal parts : Towards the tip, the carina or ridges 
hecome serrate with the serratures standing at right angles 
to the axis of the tooth, as seen in Plate 5, Fig. 8. The sur- 
face of the compact dentine is covered widi a thin enamel 
which is prone to scale off and leave the dentine smooth and 
bare. The enamel is marked by fine, rather oblique wrinkles, 
which are not impressed upon the dentine. No. 2. of this 
^ries, Fig. B. has the same characters, but for a fuller illus- 
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Fio. 21. tration, I annex Fi^. 22, as they show the 
peculiar wrinkles of those adjacent to the 
sharp lateral ridges or carina of the tooth. 
,,, There is a fine feathery arrangement here 
/ i, J which seems to he characteristic of this kind 
'; 'li) of tooth. No. 2, also of the series of which 
i'll there are four, shows the character of the 
\ |v dentition in the existence of a point of a 
\ hi young tooth entering the pulp cavity of an 
%'! old one. No. 3 and 4 belong evidently to 
the same series, being smaller, but exhibitiEg 
the same markings as well as forms. The carinas, however, 
are less distinct than in the larger ones, and while the sharp 
ridge may be present, the serratures towards the base become 
obsolete, but are more distinct towards the apex of the tooth. 
or upon the upper half of the crown. Tliese teeth are beau- 
tiful and glossy on the outside, when not in contact with a 
rock containing sulphuret of iron. Tliis substance frequently 
destroys the tooth, especially when it enters into its texture. 
In this case it is impossible to preserve them by external ap- 
plications, and in the end they split, and are perfectly de- 
stroyed. Others seem to be perfectly carbonized, and though 
perfect to the eye, yet are so brittle, that a slight blow breab 
them transversely, and it is impossible to polish them down 
flufliciently thin to obtain a knowledge of their structure. 

The teeth represented in Fig. B. appear to have belonged 
to but one species, and probably to the one described by Mr. 
Lea under the name of Clepsisaurus Pennsylvanius. This 
opinion is founded upon the form and markings of the teeth 
and their insertion into the jaw. Tlie jaw in both cases was 
not grooved for the reception of the teeth, but provided with 
distinct alveoli or sockets. The proof of this fact is derived 
from the distinct markings near the base of the crown, whicli 
show the depth to which the tooth was implanted in the jaw. 
This mode of dentition goes to show, that this saurian approx- 
imated the alligator as has been suggested ; for in this reptile 
we find the teeth implanted in separate sockets, and the 
young tooth to displace the old one by entering into its pulp 
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cavity represented in Fig. 2, or else into its side where itd 
pressure creates an absorption, and the final formation of a 
round or oval hcAe, through which it passes into the pulp 
cavity. It is also probable that inasmuch as the teeth differ 
in size, the place of insertion of the jaw of the Clepsisaurusy 
had the same irregularity as that we now perceive exists in 
the Alligator. The first and largest of the teeth in the series 
B. was found at Farmville, in the black bituminous slate. It 
is the largest I have seen, and it differs somewhat from tlie 
smaller in its bicarination. All the pits along the whole out^ 
crop of the bituminous shale, furnish teeth, but few bones. 
They are common at Egypt and Farmville, the Taylor plant- 
ation and the Gulf. They are more common at the junction 
of the black band with the coal seam. I have also found 
them in the Dan river coal field, but I have not as yet in the 
calcareous shales between the bituminous beds, above or be*' 
low the coal seams. These teeth remains, seem therefore y 
restricted to this part of the formation ; but of this, I can 
only speak of the discoveries which have been made up to 
this time. Certain bones of saurians have been found in 
the drab colored sandstones which lie in proximity with the 
carboniferous shales, but as they have not been accompanied 
widi teeth, a direct comparison cannot be instituted between 
those of the sandstones and those of the black slates. Bones 
too, as will be seen in the sequel, have been obtained in t|ie 
upper marls and sandstones, but these differ in form and si2e 
from those of the coal series, and must belong to saurians 
quite different ; and which may probably turn out to be Lab' 
yrinthodonts ; but these too are unaccompanied with teeth. 

I am unable with certainty to connect the teeth described 
in the foregoing paragraphs with the bones of the skeleton ; 
but as these teeth seem to be identical with those found in 
connection with the vertebra at Milford — Mr. Lea's Clepsi- 
Miums Pennsylvanins — ^it may be regarded as highly proba- 
ble that this series of four teeth belonged also to a skeleton 
whose vertibruB were biconcave and constricted in the middle, 
or had the form of an hourglass. In consequence, however, of 
the scarcity of information upon this point, I prefer regarding 
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these of Deep river proviflionally as the same as Mr. Lea s 
found at Milford. Its name, will therefore, be the same a» 
that conferred bj tliis distinguished naturalist. 

§ 255. The saurian remains which I shall next describe, are 
so far perfect, that I am able to show the relation of the teeth 
to the skeleton, or to certain parts of it, particularly the ver- 
tebra. They will be found, as the reader will see, to be dil- 
ferent from tlie preceding, not so much in the actual form of 
the tooth, as in the peculiar plaits of the enamel as well as of 
the dentine itself. From these important differences, I ani 
disposed to regard the animal to which they belonged, as dif- 
fering generically from the Clepsisaurus, and as the teeth oc- 
curred in connexion with the vertebrae, and as these differ 
considerably in details from this genus, I am strengthened 
in my belief that it should be regained as a different genus. 
In accordance with this belief, therefore, I propose for it a 
name which is expressive of the peculiar external appearance 
of the teeth and their plaited or slightly grooved surface. 
Tlie name proposed provisionally is, Butiodon, from Kuti:^, 
pluttSy and acUmSj tooth. 

Fio. A. 







These teeth are represented in the series A., 1, 2, 3, 4, 5. 
which show the form and relative size. No plaited tooth has 
been found as large as the largest in the first series. 



HoTE.— An account of tbeae reptiles of the Deep riTer formfttion wu md before 
ihe Albany Institute in March, 1856 ; but, I had on many oocasioni pnTiousIy eom- 
muaicated my riews to sereral indiridualt both ormlly and in writiiig. 
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Of the latter, the largest is one inch and three-eighths long:, 
and five-sixteenths of an inch in diameter at the base. The ex- 
ternal characters, as I have said, differ from the former in 
having plaits or flutings upon their surface which extend to 
the dentine beneath. The enamel is superficially wrinkled as 
in the first series, but more so. Laterally the tooth is marked 
on one side with a sharp ridge or carina, and in the larger, 
faintly on the other side, but the serrations are wanting. The 
ridges when present divide the tooth into two unequal parts. 
The flutings never extend to the apex : only about two-fifths 
•>f the crown is thus ornamented ; the rest is nearly smooth* 
The smallest tooth of the series is five-eighths of an inch in 
length and one-eighth in diameter. Like those composing 
the series B., they are slightly compressed, some more, and 
others less. At the base of the crown, they become more 
rounded, but flattened in that part which is inserted into the 
jaw, in consequence of the tooth having been hollow. "When 
the two series are compared, it will be admitted that there 
are important differences between them, which however, ap- 
pears in a more striking light when the individuals are placed 
side by side, than when veiled through the medium of figures' 
and descriptions. They never pass into each other; the pat- 
terns always remain distinct. 

*■»«• c- Tlie structure of the fluted teeth is 

shown in Fig. C. Tlie calcigerous tubes 
as seen under the microscope staK from 
the pulp cavity, rise a little upward 
then pass to the outside nearly at rights 
angles to the axis of the tooth, turning 
a little upwards as they approach the 
enameled covering. There is seen, al- 
so, Ught belts crossing the section, as 
represented in the accompanying figure ; but there is no ar- 
rangement approaching that which has been so frequently 
illuBtrated as existing in the Labyrinthodonts of the New Ked 
^^and8tone. This conclusion is also borne out by the structure 
or outward form of the vertebra, with which the teeth are 
associated. 




304 



HOfiTa-CASOLINA OEOLOOICAL 6UBTZT. 



Reference having been made to the fonn of the accompa- 
nying vertebra, I propose in the next place to furnish a de- 
scription of them, annexing also a figure of one of the most 
di:jtinct in my possession. 

*■'"■ --■ Tilts vertebra is slightly 

compressed obliquely from 
its articular surfaces ; its pro- 
portions, however, are pre- 
served. It is biconcave and 
i its concavities rather deep, 
' and bordered by a broud 
rounded rJdge. The cen- 
trum or body is compressed 
or constricted, which gives 
it the hour glass form of tLe 
Clepsisaunis and Thecodon- 
tosaurus of tlie Bristol con- 
glomerate. Its diameter 
through the centmm from 
side to side, is only seven- 
eighths of an inch, and one inch and five-eighths from the 
npper to the lower edge. 

The loufxest, or the vi^rtic.-il diameter of the anterior or ar- 
ticular surface, is one inch and a hall'; tlie transverse, one 
inch and two-eighths of an inch. It,'* form, (articular snrtacc.l 
is orate, as represented iii Plate 7, Fig. 4, the widest part be- 
ing the lower half. 

The vertical, or greatest diameter of the anterior articuUr 
BUrface is one inch and seVen-eights. (1 in. J"), Tlie trans- 
verse diameter through the middle is one inch and five- 
t-ighths, (1 in, §). The difference is owing in part to tlie pro- 
tuberances seen in the figure towards the lower side of the 
centrum. Length of the vertebra one inch and five-eighths, 
(1 in. -t). Ill this vertebra the spinous process is evideuth 
broken off; but in a mode which has lett the suriaces com- 
paratively smooth. Its form, particularly its constriction in 
the middle, its e.\cavation between the articular ends in t!ie 
line of the spinal marrow, giving to the latter a monilliforui 
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shape, its biconcave structure and its teeth places the animal 
among the Thecodonts, and its microscopic structure shows 
that it could not have been a Labyrinthodont. But while its 
type 18 saurian it cannot escape our notice that it also departs 
bat slightly in certain respects from the ichthyic type, as all 
fish have vertebra which are strictly biconcave, and the junc- 
tion of the processes to the body of the vertebra seem to be 
less firm than in others related to this family, the suture re- 
maming distinct ; in consequence of which the processes may 
be separated, as in the young of the mammiferous class. 

The neural arch being broken in this case, the groove pro- 
tecting the spinal marrow is brought to view. It consists 
simply of two sharp ridges of bone which begin at about half 
an inch from the articulating border, and the canal widening 
towards the posterior extremity, it becomes about one-fourth 
of an inch wide, and about one-fifth of an inch deep. 

From the anterior lower half of the centrum there rises a 
ridge of bone which terminates on the edge of the articular 
border, in a rounded protuberance against which the head 
of a rib rested. Beneath the compressed body or centrum it 
has another ^harp ridge extending from one articular surface 
to the other. 

The other vertebrss which belonged to the same skeleton 
have preserved essentially the same characters. In some of 
these there is exhibited a peculiar, broad, expanded form of 
the articular surfaces, which may be described as heUrform^ 
only the concavities are too shallow to admit strictly of the 
comparison. (See plate vi, fig. 8.) The processes of these ver- 
tebrse, as usual, are broken, having been imbedded in a yield- 
ing or compressible bed of bituminous coal. The two verte« 
bne which are represented here in juxtaposition are four 
inches and one-eighth of an inch long, {^ in. ;) greatest 
diameter, two inches and one-eighth, (21- in.) The figure 
shows also, besides the vertebne, several ribs which are more 
or less crushed, but some of which preserve the grooves for 
tiie transmission of blood vessels. At the lower edge of the fig- 
ure there projects the end of a spinal process, which sliows itself 
en the inferior side about two inches. It is one inch and three- 

20 
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quarters wide, and half an inch tluck at its expoeed ex- 
tremity. Six vertebraB were found in two or three clasters, 
imbedded in the lower seam of coal at Farmville. The clus- 
ter contained vertebrae, ribs, and portions of the sternal arch, 
and several teeth, whose surfaces were plaited. It maj 
therefore be inferred that the teeth belonged to this skeleton, 
along which they were found, inasmuch, too, as no other kind 
than these were found along with it, though they were com- 
mon in other connections. ^ 

Some of the ribs show that they were doubly articulaTed, 
and one in particular, whose inferior surface was exposed, 
shows a wide, shallow groove for the protection of blood ves- 
sels and nerves. 

Among these clusters of bones I found in one mass a por- 
tion of a cranium, which I have referred to the frontal bone. 
There are no carious sculptures or markings, as is sometimes 
the case in cranial bones of saurians and sauroid fishes, bnt 
simple strioB, as represented in plate v, fig. 6. The striations 
referred to seem to be common to all the bones of the skele- 
ton, especially the ribs, and even on the articular surfaces of 
the vertebr® they may be seen. 

§ 256. Tlie questions which may be properly discussed at 
this stage of our examination of these remains, would proba- 
bly be, are they known to the scientific world — or have they 
been described, and is there any doubt respecting the family 
to wliich they belong? I have already had occasion more 
tlian once to refer to the discovery of Mr. Lea and to his 
Clepsisaurus. It is stated that this genus has bi-concave ver- 
tebrae and a constricted centrum, and a carinated tooth much 
resembling the first described series, and a double-headed rib. 
There is, tlierefore, as will be seen by reference again to my 
descriptions, a close relationship between those of Deep 
river, Milford, Pa., and Bristol, in Enghnd. They form 
one family, or a group, in which there is a strong family re- 
semblance. They all belong to the order Lacertilia, of Owen, 
which have teeth implanted in distinct sockets, forms of ver- 
tebrae and ribs alike. When we compare the minor details 
of structure and of form, we find certain (dissimilarities which 



CO to show tbat they may belong to different genera, as is the 
case with the THBooDoinofiAUBUB and Paljdobaubus, though 
fonnd together in the same bed. The teeth, for example, in 
the Ratiodon, are always smaller, but more especially should 
it be observed that they are plaited, while those described by 
Mr. Lea, as well as those of the Bristol conglomerate, are 
smooth. 

In Mr. Lea's saurian the diameter of the articulating snr- 
£EU^es of the vertebras is only one inch and six-tenths, (1 6-10 
inches.) Li the Deep river saurian, last described, it is rather 
over two inches. In the smallest of the vertebrae, however, 
the diameter is about the same, but the vertical diameter 
through the middle of the centrum is one inch and seven* 
tenths, (1 7-fO in.,) while in Mr. Lea's it is only one inch 
and one-tenth, (1 1 10 in.) Although we are not able in this 
case to compare homologous parts, yet I think there can re- 
main but little doubt that the genera are different, as has been 
laid down. But though there may remain an amount of 
uncertainty, still I believe I am justified in regarding the 
RunoDON as distinct, and hence should receive also its speci- 
fic name, and hence I propose Carolinensis, which will be a 
suitable name to distinguish it farther from Mr. Lea's Clepsi- 
saurus Pennsylvanicus. There can be no objection in making 
a provisional distinction by name, seeing the fossils belong to 
similar formations in different States. It enables us to speak 
of them without circumlocution, and should it prove that the 
denomination has been hasty, the synonims are not Ukely to 



Xon. — Since the foregoing wee written, fragments of the eknll of a sanrian, with 
beaatifoUj sculptured surftce, have been found at Egypt. As the stmplj striated 
skull bone must have belonged to the Rutiodon, it is possible that the sculptured one 
maj hare belonged to an Archegosanms ; it cannot be a Palaeosaurus. I have 
to add. also, that since the foregoing was written, Mr. Lea has communicated 
to me the foct that he had didOOTered a tooth in the red sandstone formation of New 
Jersej, the locality of which is not recollected, and which, on its being shown me, I 
recognised as one which belongs to the last series of five, theploUtd teeih <if D««p river. 
He had gi^en the name of GsimMODOir, from Kentemi, awl, and odons, tooth, with 
ttie speeific name^ sulcatus. This discoTerj proTcs the existence at the North of the 
two genera which hare been described. Mr. L. has communicated his discoTerjto 
the Btmeij of Natural History of Philadelphia. 
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be so far multiplied as to occasion any inconvenience^ But 
there are differences, as I have shown, and the onlj qnesldon 
which can arise is with respect to the genera, and whether 
they belong to and should constitute but one. K it shonld 
turn out that they constitute but one genus ; the names will 
stand very well beside each other. They will then read 
Clepsisaubus, Pennsylvanicus, and Carolinensis. 

§ 257. The nearest living representative in our country of 
the genera Clepsisannis and Butiodon, is the Alligator, so 
well known in the southern part of North-Carolina. But the 
Alligator has a different form of vertebrae. The articulating 
surfaces are concave before and convex behind ; or, in the 
technical phrase often employed, the ancient Saurians were 
Amphiccdian^ and the Alligators are procceliar^; their verte- 
bne being, really, ball and socket joints. 

In comparing the size of these genera, and taking the skele^ 
ton of the Alligator as the standard, one which is eleven feet 
long, I find the Butiodon must have been both longer and 
larger. Thus the vertical diameter of a dorsal vertebra of 
this Alligator is only one inch and an eighth of an inch, 
(1 in. i,) and the length one inch and five-eighths, (1 in. f). 
The Butiodon it will be seen, on referring to the measure- 
ments already stated, must have been more than two, proba- 
bly three feet longer than the full grown AUigator of our 
rivers, though probably the Alligator may acquire a length of 
fourteen or fifteen feet. We have, however, no positive data 
as it respects the length of the tail and of the neck, aa no 
vertebrse belonging to either of these parts have been found. 
The relative form of the vertebree of these two reptiles was 
evidently somewhat different ; thus, the transverse diameter 
of the vertebrae of the Aligator is greater than the vertical, 
while in the Butiodon the vertical diameter is the greatest. 
This fact seems to indicate a greater height in proportion to 
thft lensrth and breadth. In the size of the teeth, the Alli- 
uxajc i» tt inatcti for the Butiodon, and, like the former, the 
a.^ is as variable, while generally in the ancient saurians the 
tjze or length of the teeth is more uniform. 

From the foregoing facts, we may infer tliat the soil of 
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North-Oarolina has been trod, and its waters have swarined 
with reptiles from the remotest ages. They are common to 
all the formations, from the Deep river coal measures down 
to the tertiary beds, and they are still the formidable inhabi- 
tants of its waters. Those which I have from the tertiary 
are considerably larger than those from any former epoch, or 
those which belong to the present. 

While engaged in the examination of the formations npon 
the Dan river, I discovered the vertebral remains of another 
saurian, closely allied to those already described. They were 
imbedded in the black slate near Leaksville, at a point near 
the bridge over Smith's river. This part of the formation, it 
is now well known, is between the red sandstones, and is very 
near the coal seams. These remains are more perfect in some 
respects than those which have been discovered npon Deep 
rivor, at FarmviUe. Three of these vertebrsB are delineated 
upon plate 8, Fig. 1. It will be observed that these are also 
biconcave, or belong to the Amphicoelian type, and have the 
hourglass form of vertebrse ; that they have two articulating 
surfaces for a double headed rib, that their processes are unit* 
ed to the body by suture. In the union of the process by 
suture, and in the existence of two articulating surfaces for a 
double headed rib, Plate 8, Fig. 3, we see the same arrange* 
ments as now exist in the Alligator. As these vetebrsB have 
lost only a part of their spinous processes, they are proper 
parts for comparison and measurement. I obtained the fol- 
lowing dimensions of the vertibne under consideration : 

T«rtieil diameter of the posterior ftrtienUttinj^ sorfoce, 1 inch and ^ of an inefa. 

TnaaTene diameter, 1 " ^ ** - 

Length of bodj, 1 " ^ " 

Height of bod J and spinous process, 4 " ^ ** 

Width of spinous process, ^ " 

Distance of the articulating surface of the head of the 
fib to the upper part of the articulating surfiwe of 

tlieobUqae process,- 2 « K " 

The body of each vertebrce is traversed longitudinally by 
three ridges, two lateral and one inferior : concave surfaces 
bound these ridges, or they may be regarded as longitudinal 
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depressioiiB. These vertebne are strong ind rough, and the 
BpinooB processes wide and bigb, more so relatiTelj than the 
homologoOB parts of the AJligator. To the eye, there is the 
same disproportion between tLe articTilar ends, as in the Ter- 
tebree of the Bntiodon. The anterior articnlating sorfiace is 
the smallest. In the fine specimens figured, the rock will 
not permit the measm^ment of bone so as to Terify what is 
apparent to the eye. 
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Another domal vertebra of this series. Fig. M., the spinons 
process of which is nearly perfect, has the following dimen- 
sions: 

Vertical diameter of the moterior articuUtiiig surfiMse, 1 inch and % of an inch. 

TransTeree, 1 " H " 

Vertical diameter of the oonearity, 1 " 1-16 ** 

TtmuKwwne, X " 

DUtance from the lower edge of the tertebne to the 

end of the spinal process, 4 ** }4 ** 

Width of the spinal process near its base, 1 ** 00 " 

Width at the top, % • «• 

Depth of the concarity, 6-16 '* 

The anterior edge of the spinal process of this vertebrsB is 
grooved, and the posterior edge is provided with a sharp 
ridge. 

Ajiother dorsal Tertebra of this series, measures from 

the upper edge of the articulating surface of the 

centrum to the top of the spinal process, 8 inch, and ^ of an inch. 

From the end of the transTerse process to the top of 

the spina! process, 8 " ^ • *' 

Ijength of the transrerse process, 1 ** y^ ** 

From the inside of the ridge surrounding the concavi- 

tj to the outer articulating suHkoe of the oblique 

process, 1 " 6-16 «< 

This vertebra is anterior in the spine to those referred to 
in Plate 8, Fig. 1 ; but its exact position, or its number, lam 
unable to determine.- 

He Leaksville series contain fourteen pieces, more or less 
perfect ; and all appear to be dorsal. 

Among these vertebrsB are fragments of ribs, one of which, 
minus the head and neck, is six inches long. It is rounded 
at the proximal extremity, and flattened at the distal end, 
where it is l-i* of an inch wide. The inner edge is grooved. 
From being nearly round at the proximal end, it first be- 
comes somewhat triangular, and then flat and expanded, 
sending off on one side near its extremity an oblique flat- 
tened branch, which joins its fellow rib below, something 
like the plan which prevails in birds. The whole length of 
the rib was probably 7i inches. This rib is about half an 
inch thick at the proximal extremity. 
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The qnestion which it is important for ns to determine 
is, whether the Leaksville Saurian is identical with one 
or the other of those which have been ab'eady described. 
While it is true that we are yet deficient in information re- 
specting certain parts of the skeleton to enable ns to satisfy 
the demands of the qnestion, still we may avail ourselves of 
all the facts within our reach ; and probably this course may 
give us something which will be a clue to a correct de- 
termination which we require, and enable us to form at least 
a rational conjecture. For this, I propose to compare the 
parts of each species with one another, and, in the first place, 
I will take the Clepsisaurus for comparison ^with the Leaks- 
ville specimen. The measurements of Clepsisaurus which 
bear immediately upon the question, are the distance fram 
the centrum to the top of the vertebral spine, etc.: 

1. Tbe measarement is, fi inch, and 1«5 of an ineli. 

2. Lenffth of vertebrw , 2 *« 1-10 

3. Vertical diameter of the constricted part, 1 00 

4. Trangyerse, S«10 

6. Length of the transverse process ,9 00 

In the Leaksville saurian, 

1. The beif^ht from the centrum to the top of the spi- 
nal processes, 8 inch, and }{ of 

8. Length of rertebra, 1 ** }^ 
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These measurements differ ; and of the fourteen vertebrae 
from Leaksville, none of their measurements agree with those 
of the Clepsisaunis. 

The length of one transverse process, is one and an eighth of 
an inch. The length of this process in the C. Pennsylvanicus, 
as will be seen, is two inches ; but this is variable, and we can- 
not affirm that we are measuring homologous parts. There be- 
ing however, considerable difference in the relative propor- 
tions of parts, it must appear probable that the Leaksville 
and Milford saurians are different, or belong to different spe* 
cies, admitting that the individuals were adults ; and admit- 
ting that one of them was an immature individual, we should 
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have a right to e2:pect that the proportions would tally more 
cloeely. The probability is, when the character of the bones 
are considered, we need entertain scarcely the shadow of a 
doubt but that both individuals were mature, especially when 
the teeth are taken into the account ; that is, when the teeth 
and bones of the C' Pennsylvanicus are brought together, 
there can remain scarcely a doubt that this belonged to an 
adult individual ; and as this is the smallest of the two, little 
doubt should be entertained respecting the Leaksville speci- 
men. The difference in the proportions of these species is 
considerable ; and as proportions are the most reliable char- 
acters for the determination of questions of this kind, I shall 
regard them as belonging at least to different species. It. 
seems probable from the proportions which have been obtain- 
ed by measurement, that the Leaksville saurian was higher 
than the Milford, the latter was also lower and broader of the 
two. 

We may now compare the Leaksville with the Deep river 
saurian. 

The only points of comparison which lie within our reach, 
must be drawn mainly from the vertebrae and its appendages. 
As to the height of the spine, the Leaksville is the highest, 
and the vertebrse comparatively more slender. The teeth 
which have .been found in the Dan river slates, resemble 
those of the Clepsisaurus, but no teeth occurred in connec- 
tion with the bones : we are left in ignorance respecting these 
important organs. Upon the whole, I am disposed to regard 
it as differing only specifically from the Clepsisaurus : I pro- 
pose for the Leaksville saurian the specific name, Lsai, out 
of respect for the high standing of the discoverer of the first 
of the Thecodont saurians in this country. 

We may before we leave this subject, sum up the chara(i- 
teiB upon which each of the foregoing species and genus now 
stand. In the first of the discovered genera, the Clepsisaunik, 
the characteristics were derived from the teeth. They differed 
b^th from the Thecodontosaurus and Palseosaurus of Biley 
and Scutehbury, while it resembles them in the biconcave 
form of the vertebrse. The Clepsisaurus could not harmoniiie 
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with the genera which had been established ; hence the ne- 
cessity of founding a new one for the reception of the one 
discovered in this conntrj. In subsequent discoveries of 
similar types in our formations, it becomes necessary to 
make the comparisons with all the genera which have been 
established. In comparing, therefore', the Entiodon with 
known genera, it is found that the outward form and structure 
also of the teeth, differed from any which had been previous- 
ly described. It was in consequence of these differences, that 
I have ventured to propose the genus referred to. The facts 
respecting the Leaksville saurian, it is evident, do not wholly 
clear up Hxe question as to genus ; though it is quite plain 
from its proportions, that it cannot agree specifically with tlie 
Clepsisaubus or RunonoN ; but to which of these genera it 
actually belongs, cannot be decided before we obtain more 
information respecting its teeth. I have supposed it more 
probable that it is a Clepsisaurus, as teeth belonging to this 
genus have been found in the slates of Dan river, and none 
which belong to the Rntiodon. 

§ 258. If the foregoing statements and conclusions are 
founded in principles of Natural History, we have three 8i)e- 
cies of Tlieeodont savrians existing cotemporaneously, who^ 
remains were entombed in the slates of the coal measures of 
Deep and Dan rivers. It will be seen that they are found in 
a well-defined geological horizon ; hence their remains be- 
come available for the purpose I have used them — ^that of de- 
fining the age of this series of deposits. The remains of tlie 
Clepsisaurus Pennsylvanicus seems to be farther removed from 
this horizon than either of the three species belonging to 
North Caroling. The epoch of the conglomerate in which 
they are embedded, may be near the beginning of the Per- 
mian system, or later ; the deposits at and near Milford, Pa., 
are not so clearly defined as those of North Carolina. In 
view of all the facts presented, it seems I am justified in 
expressing the opinion that the older sandstone and coal 
measures are correctly located in the Permian system. 1 
have, however, still more testimony which supports this opin- 
ion, and I shall now proceed to lay before the reader this tes- 
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timonj which is eontained in another discovery of sanrian re- 
mains approximating doeelj to the PALiBOBAUBUS platyodon, 
ibnnd in the Bristol conglomerate, and which has been 
already referred to. These remains are better known by the 
teeth, which are compressed and serrate, with the seratnres 
standing at right angles to the axis of the tooth. Now the 
teeth are the only organs which I have found, bnt these agree 
so well with the figares of those of the Palseosaums that no 
one can donbt of their being generically related. The annexed 
Fio. F. three figures, showing the tooth in 

A different positions, will convey a cor- 

f m^ '®^* ^^®* ^^ *^® iorm. of the Palffio- 

\\ ^ ^' ®*^^^^^ tooth. Fig. 1, side view, but 
/^! 1 wi"^' ^^ iia^Tow at base ; No. 2 is an edge 
^>^ ff V ^ view, showing that though apparent- 
^ ly quite flat when its broad planes 
^- *» •• are seen, that it has considerable 

thickness ; fig. 8, enlarged, shows the serratures of the edge. 
A corrected outline of the shape of this tooth is given in 
Fig. o. Fig. G. No. 1 is an exact outline of its form. No. 
2 represents its transverse section at its junction 
with the jaw. It is bicarinate ; serrate on both sides 
from its base to the apex. The tooth is lancet- 
shaped, being compressed, but the crown becomes 
thicker towards the base, especially on one side, 
^.r^\ whence its transverse section is obliquely gibbous. 
^ — ^ The serratures are not simply notches in the edge, 
like those of a saw, but impressions which extend beyond the 
edge into the margin of the enamel. The outer face of the 
tooth is more convex than the inner, and the anterior edge 
also the most convex of the two. Below the enamel the 
tooth is slightly constricted, perhaps only apparently so by 
the discontinuance of the enamel, which is rather thick and 
strong, and adheres firmly to the dentine, and at the pl^e 
where the tooth enters the socket it is nearly cylindrical. The 
calcigerous tubes, as seen under the microscope, ascend a lit- 
tie from the pulp cavity, and then pass off at right angles to 
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the ftxis of the tooth. Fig. H. represent? 
the appearance of the ealcigeroTiB tuhe^ 
under the magnifjinj; power of 350 
dtameters. The folloimig dimensions of 
the tooth will convey a more accurate 
idea of ite form and characters than can 
be obtained bj descriptioii alone : 

Widib At bts«, 6-l« " 
Thicknen at bMCi, V " 

The inner face, adjacent to the edge, has a flat grooTe, or 
rather the tooth becomes flattened, or is brought to an edge 
rapidly, and which is rather thin, as if an edge was made by 
scooping out a piece ton gitudin ally irom a cylinder by a small 
gouge. The tooth appears quite flat when imbedded in slate. 
and in this relation it has tlie exact form of the Palteosanm^ 
tooth figured by Sir Charles Lyell, in his Elements. P. 306, 
fig. 348. 

Fio. l A small tooth belonging to the genus Pal- 

i teosaurus has the following proportioDS and 
dimensions : (Fig. I.) No. 1. 

Length, 5-16 of an inch ; breadth at base, 
nearly '^ of an inch ; thickness, 3-16 of an 
■ 1 s inch. 

No. 2 shows the serratures as they appear on both edges 
of the tooth enlarged. The smallest tooth which has fallen 
under my notice, is one-fourth of an inch long ; it preserves 
in its measurements the proportions of those which have been 
already given. There is, therefore, no doubt, but that theae 
flattened, bi-carinate teeth, belong to one species of saurian, 
though they difl^er in size. From the foregoing flgores and 
descriptions, it will no doubt be admitted, that the genu.^ 
represented by them, difl'ers generically from the Retioixin 



HoTi.— Tba loolh No. t, 6g. I, beloDK* lo the Rutiodon. Il ii one of the ■nulln' 
fluted leeih, but li > flood figure of this kind, iboirinK rerj clearif, tbe diSemin 
belweea the Clepeietunu ud the RutiodoD. 
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and ClepBisanms. The form, and especially the structure of 
the teeth is very different. They have no resembance to the 
Labyrinthodonts of the New Red sandstones. The other 
genus, the Theoodontosaubus, with compressed teeth, the 
serratures point to the apex of the teeth. 

When these compressed teeth, therefore, are compared 
nvith those of the Pal»08A17bu8, a genus established by Riley 
and Scutchbury, it is difficult to resist the conviction, that our 
Saurian is closely related to it. The figures of the teeth, 
however, do not give all the information respecting them, 
nvhich is necessary for an exact determination ; but as far as 
they go, they sustain the opinion I have expressed of their 
|reneric affinity. I should infer from the figures of the Pal- 
flBoeaurian teeth that they were thinner than ours, while the 
latter must be shorter and stouter ; those of the Bristol con? 
glomerate being nine lines long and five wide. These pro- 
portions do not differ from those of Deep river* 

From the foregoing facts, I am disposed to regard the teeth 
under consideration, as belonging to the Palesosaur, but dif- 
fering specifically from that of the Bristol conglomerate. I 
propose naming it Pal^eosaubius Casolinensis, as North-Car- 
olina is the only State in which these remains are found. Of 
its vertebrse we are yet ignorant ; but I am disposed to be- 
lieve that the fragments of its cranium maj^* yet be found at 
Egypt. 

§ 259. There is still another kind of tooth which I am un- 
able to refer to any species which has been described. 

FiQ. K. itg form reminds one at once of the Palffiosaur, 
but an attentive examination of its character will 
convince any one that it differs from the foregoing 
species. Fig. N. are outline figures ; No. 1 shows 
the curvature of the tooth, and 2 the form Qf the 
transverse section near the base of the crown. 
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Fig. (No. 3,) shows the convex fluted suz&ce; the 
flutmgs however, are somewhat irreguhir, but an^ 
not to be regarded as accidental. Fig. No. 4, 
shows the serratnres of one edge ; those of the op- 
posite edge are obsolete, and exist only fieuntlj to- 
wards the apex of the tooth. The figures are of 
the natural size. 

The following measurements show the relative 
proportions between their length and breadth : 




4. 




Leti^h rmther g^reater Uwo y^oimtt wh. 

Breadth at base 5-16 " «• 

Thickneas, rather exoMis >^ " « 

The foregoing description and figures of teeth, prove that 
tlie length ana breadth differ from the P. Carolinensis, and 
that their proportions also differ; 2. that the transverse sec- 
tion is different, and 3, that the serratnres exist principallv on 
one edge ; that though the transverse section is gibbons, yet 
it is not obliquely so. It is therefore specifically diflTerent 
from that, or appears to be. Tlie texture of teeth, and the 
character of the enamel also appears different ; it is less com- 
pact and the enamel is thinner ; and hence, so far as my dis- 
coveries go, they appear to warrant the establishment of a 
species, and 1 therefore, propose the specific name, Sulcatu4iy 
from the furrows upon the convex face of the tooth, when it 
will stand, Pal.eosaubu8 Sulcatus. 

From the foregoing determinations, (which may be re- 
garded as provisional,) it cannot fail to strike the person who 
is conversant with the discoveries in palaeontology, that this 
period was rich in the Thecodont saurians, and that they 
characterize the Permian as clearly as the Ichthysaurus and 
Pleisiosaurs do the Liassic epoch ; and so far as discoveries 
now warrant, our conclusions are sustained liiat they are 
probably confined to the Permian epoch. 

§ 260. Of the Bones found in the Chay Sandstone. — Li 
Germanton, I found a cluster of bones belonging to a saurian 
in close proximity to the coal slates, but beneath them. 
Those which I regard as the most important, consist of a 
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femur and tibia; both, however, imperfect There were 
many amall bones more or less mutilated, and hence, too 
imperfect for determination ; but what was quite as unfortu- 
nate for the bones and my discovery, was that the rock itself 
had become concretionary, and was quite refractory in break- 
ing, being both tough and massive. The large bones refer- 
red to, are represented on Plate 7, Fig 1, 2. These boneS| 
thoogh not properly mineralized, yet they seem to have un* 
dergone a change in structure. Parts of the more compact 
bones are crystalline and brittle, and hence the difficulty of 
exposing them in their matrix is increased. The tissue of die 
bones is fine and close ; color black, except where they have 
been long exposed to the weather. 

The femur, Plate 7, Fig. 1, is broken towards the proximal 
extremity ; but the outline of the head is imprinted in the 
rock, and portions of the bone remain in situ, . The distal ex- 
tremity is removed just above the condyles. 

The tibia has two gentle curves, but its extremities are 
marred, and a large notch is broken out of the front of the 
condyles. A side view presents somewhat the shape of 
letter S. 

The preserved portions have furnished me with the follow- 
ing measurements : 

Fcmar. Length preaerred, 7 00 inches. 

DiaUnoe across the proximal end, including a part of 

the head, 8 inch, and.)^ of an inch. 

Diametar of the bone four inches fh>m the head, 1 '* X . " 

Thickness rather greater than, 5i " 

The form of the cylinder of bone, or its transverse section, 
is represented on Plate 7, Fig. 5. This flattening or com- 
pression appears to have been natural, and not due to me- 
chanical pressure in the rock. At the point where it is bro- 
ken, it begins to widen ; the fracture, therefore, is just above 
the condyles. It was probably nine or ten inches long when 
perfect. 

The tibia is more broken, though the general form appears 
to be preserved. It is thick through the condyles, and be- 
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gins to form a curve as it passes down towards the middle of 
the bone ; and the curve exists at the distal extremity. 
I have the following dimensions ; 

Length of the tibia, 10 inch, and ^ of an inch. 

Breadt h across the condyles 2 ** X ** 

Diameter beloif the condyles, 1 ** % ** 

A metatarsal bone? is figured, Plate 6, Fig. 3. Several de- 
tached ones were found in tiie rock, its surface is striated. 

All the small bones are black and crystalline, and extreme- 
ly brittle. I was unable to discover in this mass of bones 
any teeth or vertebrae, and hence it is impossible to deter- 
mine whether they belong to the Tliecodont Saurians, with 
biconcave vertebrse, or not. The size of tliese bones belong 
evidently to a larger individual than any which I have de- 
Bcrfbed. None of the bones are provided with tnedularj 
cavities ; or those cavities are wanting where the bones are 
broken. 

A remarkable cluster containing sixteen curved bones, five 
Inches long, and from one-fourth to one-half of an inch tliick, 
was found in this group in the sandstone. Tliey are black, 
compact, and disposed to break into oblique prisms. The 
first impression they convey is, that they are short ribs. 
They taper towards both extremities, and are neither 
provided with tubercles or heads, or any process. They 
are flattened on one side, and rounded and striated lon- 
gitudinally on the others. 

I speak of them in tliis place, more for the purpose of di- 
recting the attention of geologists to these singular bone?^, 
than for the purpose of describing them in detail ; in hopee 
thereby that some one more fortunate than myself may yet 
discover other facts which will tlirow some light upon their 
position in the skeleton. 

The metatarsal bones, I should remark before leaving the 
subject, is nearly straight. 

Several other bones were discovered at this place, but a.^ 
they are imperfect, I omit for the present a fiulher notice of 
them. 




. ] 



1 
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Glabs Pisces, or Fish. 
The remains of fish are numerons in the black bituminous 
slates. They consist entirely or almost so of small shining 
rhombic scales, and belong to the ganoid order. A few parts " 
of the fins rarely occur, itenes also of the head, and in ona 
case, a temporaJ bone, about four inches long, waa taken from 
the Egypt shaft. When I found the mass of skite to which it was 
attached, it had so far disintegrated that on lifUng it, thoi^gh 
carefully, it &\l into many pieces, and the relict was de- 
stroyed. The fish, which seemed to have swarmed in those 
days, after dying, were completely broken up by decay, leav- 
ing nothing except the harder bones and the scales. The 
lish scales appear in the upper beds of slate, but I have never 
observed any in the sandstones below or above. 
Fi6. p. The next most common remains to the fish«scale is a 
defensive bone, probably belonging to that kind usu- 
ally called Ichthyodolerite. The annexed figure P 
sbowB its siae and form. Like the scale, it is confined 
apparently to the bituminous slate. 

It belongs to the front part of the dorsal fin of 
the genus catopterus, Bedfield, or Ischypterus of 
Sir P. G. Edgerton. But as it^has not been discov- 
ered in connection with the fin, I am under the ne- 
cessity of expressing myself doubtfully respecting the 
genus to which it should be referred. In the genus 
Ischypterus I have not been able to discover in the fin 
itself a line of demarcation through which the front part could 
be detached and leave it as perfect and distinct as it is usually 
found. 

Tliere are evidently two kinds of fish teeth in the Deep 
riyer slate ; one slender and terete like the point of a needle, 
and slightly flattened at the larger end. It is rather more 
than one-eighth of an inch long, and scarcely ever exceeds 
one-fourth. 

The. other is a small, short, conical tooth, with a compara- 
tively large base, and seems to have been 6et directly upon 
the jaw. 

21 
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I am aware that the foregoing very brief statement respect- 
ing the fish of this formation is too meagre and^too indefinite 
to be of much service in determining the age of this forma- 
• tion. I prefer to wait tlie result of discoveries before attempt- 
ing to make use of the present knowledge, which is evidently 
too scanty upon which to form a geological opinion. 

It is now well known to geologists that two genera of fi&h 
liave been found in the slates of the Richmond coal basin — 
the Tetragonolepis, Agassiz, whose scales are rather large, 
(pi. 9, fig. 3 ;) the other is a slender fish, with scales more re- 
sembling those in the rocks of Deep river, (pi. 9, fig. 1.) But 
none of the large scales indicative of the existence of the Te- 
tragonolepis have been found with those smaller rhombic 
scales in the formations of Deep or Dan river. It may be 
questioned then whether the fish may not be difierent in the 
two localities, the scales of the Deep river being much smaller 
and more acutely rhombic. 

The most common body which is connected with animal 
remains are coprolites, the excrement of fish and saurian^. 
Tliey are common and abundant in all tlie bituminous schists. 
Tlieir forms are variable, as well as their size. The one mc»st 
frequently met with is about one and a half inches long, and 
half an inch in diameter; this kind is never spiral. But a«- 
other, not diff*ering materially in size, shows a spiral arran^ 
ment of parts, (plate 6, figs. 6, 7 and 9, of which No. 7 is the 
most abundant. 

After having examined critically a large number of beds in 
the Deep and Dan rivers coal fields, I am confident the fi^L 
remains thus far differ from those of the Richmond basin. 
The Tetragonolepis, which is a liassic genus, has not yet been 
found in Korth Carolina, and I am confident, too, that the 
scales, fins and fish bones, found on the deep river, do no tb€- 
long to either species of Dictyopyoe of the Richmond coal- 
field. (See proceedings of the Geological Society of London, 
vol. 3, pp. 280, from which the figures were copied.) 

Claps Molusca — Bh'alve Sheli^. 
Tlie genus Posidonia is the only animal of this class whidi 
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has been observed. It is a small, thin, bivalve shell, concen- 
trically marked with Knes or furrows. It is pressed perfectly 
flat in the black bituminons slates. It is often abundant, but 
it is also frequently absent. It is associated with a cypris, 
and the fossils which have already been noticed. The shell 
is as thin as paper, and we rarely find one perfect, though a 
large surface may be covered with them. 

*^o* w* Tlie posidonia of the black slates 

appears to be a different species from 
those which occur in the upper red 
sandstone. Figs. W are accurate 
outlines of the shell — the Posidonia 
1. 2. ovalis. The smallest, No. 1, is the 

natural size, and 2 is enlarged. 

Glass Abticulata. — Okdeb, Ceustacea. 
Family CypridiB. — ^This singular fossil, the cypris, composes 
entire strata among the bituminous slates. It is a very small 
fossil, the largest individual scarcely exceeding one-thirtieth 
of an inch in length. Their form is much like that of bean, 
though infinitely smaller. In the midst of this multitude of 
small carapaces of this family, it is usual to find two sizes, on^e 
about half the length of the largest, but the small ones 
scarcely differ in form from the larger ; both are smooth, and 
the only marking wliich they exhibit is an oblique groove, 
which may be due to pressure. The great interest which 
attaches itself to these curious fossils, is their abundance. In 
the shafl of Egypt it was very singular also to observe their 
sudden disappearance from tiiie green calcareous shale, and 
their sadden return again on the reappearance of the black 
bituminous slate. Prof. Kogers speaks of one species with 
a granulated carapace, which I have not seen. 



KoTB.~Sc«l€S of the TetngonolepiB hare been found since the furegotng wv» 
vriMen. 
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CHAPTER XLL 

Fits-nls of the Argillaceous Blue Slates. — EquivaUnt to t/u' 
Coal Shale group of tJie Thuringencaldy with remarks ctful 
fle^crijytions, 

§ 261. Tlie plant bed reposing npon the conglomerate at 
Jones' Falls or Lockville, as the place has recently been 
called, is one of the most remarkable, as well as the most 
characteristic bed in the whole series upon Deep river. 

After the deposition of the conglomerate the beds were 
quietly formed, Tlie accumulation began in dark blneslatc:^ 
or shale, perhaps not more than ten feet thick, to which suc- 
ceeded a soft gray sandstone, which is probably equally rich 
in plants as the slates themselyes ; but the latter has not been 
examined with much care, and an examination which was 
(Hiutinued for half an hour, gave several new plants, is all 
that has been done. Tliese beds have furnished only plants, 
consisting of ferns and cicadeous ones, which seem to be 
quite abundant. The importance of these beds in a geologi- 
cal point of view, consists in giving us a clear and well de- 
fined boundary to the Keuper sandstones and marls, which 
overlie the beds in question. Tlie Muschelkalk were it pres- 
ent, would occupy a position immediately below the plant 
bed. 

It may be well to recur in this place, to the chain of evi- 
dence which supports the view which I have presented. 

1. Tlie lithological charactefs of the lower sandstone, 
agree In these respects with the formation in other parts of 
the world. 

2. Tlic series next above it, are shown to belong to the 
Permian system, by the existence of Thecodont saurian 
remains. 

3. The Trias succeeds the Permian, and as we have found 
several plants which in their localities represent the system, 
there can remain, scarcely a doubt that the view I have pre- 
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sentedy is supported by a class of facts, which* in other casds, 
would be regarded as decisive. The upper part of the seri^s 
which I have placed with the Permian, the drab colored 
sandstone beneath the conglomerate, may be found hereafter 
to be Triassic. I have placed them in the upper Permian, 
because I have yet seen no line of demarkaticm separating 
the lower, from the upper, until we reach the conglomerate 
referred to. Bat the series which is composed of drab col- 
ored sandstones, is so much concealed, that a clear linbbf. 
this kind may exist, and may have escaped detection. Tlie 
Mnschelkalk is wanting ; that central limestone so rich in fos- 
sils in Germany, and which is a well defined fingerboard in 
the geological horizon ; but the Keuper-scheifer of the Ger- 
mans may be represented by our calcareous shales and bitu- 
minous coal shale bands. 

Our evidence is not confined to the existence of certain 
saurian remains; it is also found in the succeeding beds, 
whose fossils I shall now proceed to describe. 

FlLICriES OB FEBNS. 
OBDFB, PeCOPTEBTOES. — GOEPP. 

Frond, simple, pinnate, bi or tripinnate, orbitrSpinnatified ; 
pinnules, equal or dilated at base, midrib or main nerve, 
strong and not evanescent towards the apex; secondaiy 
nerves dichotomous and sometimes twice or thrice forked, or 
anastomosing with each other. 

STBANOEBrrES. 
TiENIOPTEEIS. 

Frond, many nerved, middle nerve thick, side nerves par- 
allel, dichotomous. — ^Bomeman. 

STRANGEBirES OBUQUUS. — £. n. 8. 

The nerves or side veins go off at first at an acute angle, 
when they soon become nearly at right angles with the mar- 
gin of the frond. Some of the side veins divide near tli^ 
mid rib ; others do not fork until they nearly reach the mar- 
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gin. Those which bifurcate low down or near the mid rib^ 
usnally fork twice. This fern occurs at Ellingtons, bat is rare. 
Another species also belongs to this locality. It is much 
longer, and not so wide, and is a much more delicate plant ; 
the mid rib is less robust, or more slender. 

AcRosTiciirrEs oBLoxors. — Goep. n. s, 

PeCOPTERIS WHTrBYENSIS. 

Plate 4, Figs, 8 and 6. 

Frond bi-pinnate, primary pinnsa going off nearly at right 
angles, prolonged and tapering ; leafets ; oblong, obtuse ; close* 
\y placed, but not united ; adherent by the whole base, and 
slightly widened ; edges nearly parallel ; midribs rather faint, 
especially near the apex ; side veins making rather an acute 
angle, anastomosing, but frequently fork towards the margin, 
primary rachis, thick strait, as in Fig. 6, Plate 4. 
The fern just described, I had supposed was the P Whitbyensi:?, 
«le8cribed by Prof. Wm. B. Rogers, in the Transactions of the 
American Association. A critical examination of the side veinN 
of the leafets, seems to throw considerable doubt upon the cor- 
rectness of my first impression. I was moreover confirmed in 
that view for a time, by a remark of this gentleman on seeing 
the plant, tliat it was tlie one I referred to ; but Prof. R. saw 
it at a distance, and is not responsible for an opinion express- 
ed under the circumstances. It differs from the Whitbyensi.< 
as stated in the peculiar distribution of its side veins, and be- 
ing anastomising, throws it into Goepertb genus Ackosti- 
currEs. The leafets of the P. Whitbyensis are falcate and 
acute. It is true the general appearance of the plant, thick 
rachis is much hke Brogniarts figure, but differs from it es- 
sentially in the details. It agrees much less with Lindley'd 
and Ilutton's figure of this fern. In their figure, the rachis 
\a slender, and the loafets decidedly acute and falcate. 

This fern, so far as my examination has extended, is un- \ 
described ; and hence, I have proposed the name dblon^ts. 
from the form of the leafets. If it should prove that this is 
flic plant which has been taken for the Whitbyensis, it will 
change somewhat the evidence which has been adduced in 
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support of the views that the Bichmond eoalfield is of the age 
of than of Whitby, in England. 

That the distribution of the side veins may have been over- 
looked, appears possible from the fact that Prof. Bunbnry, 
who alludes to it, speaks of the obscurity of the side viens ; 
indeed, in most specimens the midrib becomes very obscure 
toward the apex of the leafet and the lower leafets, the mid- 
rib is so evanescent that it might pass for a neuropteris, to 
which genus it undoubtedly has a close affinity. This fern 
occurs at Ellingtons in the blue slate, associated with other 
species of Pecopteris, Equisetum Oalamites, &c. It does not 
appear to be very common. 

Peooptbeis faloatus. E. n* s. 
Plate 4. Fig. 9. 

Erond pinnate, or bi-pinnate; secondary rachis smooth, 
channeled; leafets long, rather distant than approximate; 
obtuse, somewhat falciform, slightly protracted at base, and 
adherent their whole width ; midrib distinct to the apex ; side 
Tiens go off at an acute angle, fork once, and also twice ; sort 
round, in two rows, with from twelve to seventeen in a row. 
The standing of the leaves vary as to closeness. They are 
approximate on parts of the frond. I have never seen aji en- 
tire frond. It is evidently as large, or nearly so, as the P. in- 
signis. 

It is rather common at Ellington's in the blue slate ; I have 
also seen a poor specimen at Lockville in the same kind of 
slate ; and also in a decomposing, light-colored slate at House's 
quarries on the Haw river. 

Fig. 5, of the same plate, seems to be closely allied to the 
preceding. It may be a barren frond, or the leafets may be 
variable in length, towards the base of the rachis. It is pe- 
culiar in the variable form of the leafets. It is more common 
at Ellington's than any which I have noticed at that locality. 

Peoofteris Cabolinensis, E., n. s. 
PI. 4., Fig. 1, 2. 
Frond pinnate, or bi-pinnate, leafets long, tapering when 
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beyond their middle, sub-acute, close, apices only, seem to be 
free; slightly dilated at base; midrib perceptible near the 
apex ; side veins going off at an acute angle, dividing once 
or twice. Fructification spots^ arranged singly and in a row^ 
on each side of the midrib ; large, round, scolloped, elevated 
it the middle, and radiate. 

The leafets of this fern are rather more than an inch long ; 
they are thin and delicate, and taper from near the middle to 
an obtuse point. Fragments only of this large fern have been 
found, some six or seven inches long. It might be mistaken 
for the preceding ; the sori^ however, are quite unlike those 
of the falcatus, resembling those of the Phlebopteris, but the 
side veins are not reticulated as in that genus. It occurs at 
Ellington's, in the blue slate. 

PecOPTERIS (AsPIDITES) BuLLATUB. — ^BUNBUBY. 

Plate. 2, Fig. 8. 

" Frond bi-pinnate ; leafets contiguous, widening at base, 
" obtuse, nearly entire ; veins, oblique ; son, sunk in round 
"pits, and thickly implanted, or approximate, and in one 
" series on each side of the midrib. 

" Tlie stem is smooth, and the primary pinnae go off at right 
" angles. The leafets are very nearly perpendicular to the 
" partial rachis, closely placed, but not united at their bases. 
" and about three-tenths of an inch long, more or less obtuse, 
" and their margins apparently entire ; the midrib scarcely 
*' reaches the extremity of the leafet ; side veins obscure, but 
" when distinguishable, oblique and pinnated, with three or 
" more alternate branches. Tlie peculiar distinctive chafac- 
*' ter of the species consists in the round pits in which the 
"sori are placed. Bunbury. This species belong* to the 
" Richmond coalfield.*'* 



* From proceedings of the Geological Society, London, p. 282, 
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Keuboptebides. 

NbUBOPTEBIB JjJKNMFOhlA. — ^BUNBUBT. * • 

Plate 2. Fig. 6. 
^' Frond bi-pinnate, piauee, sub-opposite alternate, * sessile 
^'contiguous, sub-imbricate, orbicular, entire sub-oonvQx; 
^' veins dichotomous, flexuons, diverging from the base of the 
*' leafet. Primary pinnee, nearly opposite, long, narrow, nearly • 
*Minear; leafets numerous, opposite or alternate, or placed 
" closely to each other so as to touch ; slightly cordate, ohe- 
^ quarter of an inch in length ; no distinct midrib ; veins rather 
** strongly marked, numerous, and radiate from the bases of 
''the leafet, and repeatedly foited; surface of the leafets 
*' granulated between the veins— -considered as intermediate 
" between the Neuropteris and Odontopteris. Bunbury. It 
'* l>elongs to the Eichmond coalfield."* 

Cyclopteris. 
Plate 4. Fig. 10. 
Frond sub-orbicular; sessile, veins three or four times 
divided, flexuous. The Imperfection in the outline of this 
fern renders it impossible to give the general form. The ^ 
veins or nerves are strong and radiate from the base. There 
are some indications that what appear to be nerves and de- 
sicribed as such, may be thread-like bodies, as some of them 
appear to cross the others ; so, also, there are round dots like 
son between the veins, consisting of impressions which are 
nearly obliterated; but these are too doubtful to allow a 
change of name. It occurs in the blue slates at Ellingtons-; 
only two specimens were obtained. This fern being obscure ' 
and not presenting to the eye any strong marks by which it 
is easily recognized, may be quite common at this locality and 
yet escape detection. I have met with only two specimens 
of it. 



* Proceedings Geological Society, London. toI- iiif p. S81. 
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CvCADEACElfi, OR CYCAI>8. 
PtEROZAMTTES DECt^SATCS. — ^E. n. S. 

Plate 3, Fig. 1. 

Pinnate, petiole strong, striate, leaves opposite elongate* 
many nerved, parallel, at right angles to the petiole, obtuse. 

Tliere is no doubt that the position of the leaves npon the 
petiole, as in the figure, represents the mode in which tbey 
were attached ; but as there is no opportunity for determin- 
ing their length, and whether obtuse or acute, the description 
must remain defective. The probability is they are obtuse, 
and hence I have placed it in this genus. 

It occurs at Ellingtons in the blue slate, and appears to be 
rare. 

CvcADrrEs acutus. — ^E. n. «. 

Petiole, strong and striate ; leaves tliick, narrow, supplied 
with a single thick nerve in the middle of the leaf, rigid, 
acute ; margins re volute ; leaves about two inches long and 
standing nearly at right angles to the petiole. This is no 
doubt a true cycas. 

It occurs in the dark slates of Lockville or Jones' Falls. 

CYCABrn«:B lo^joifolits. — E n. «. 

Stem or petiole, channeled ; leaves opposite, thick, acute, 
and apparently supplied with a single mid rib ; margins rev- 
olute, or thickened ; leaves standing at an acute angle with 
the petiole. Frond was probably fourteen or fifteen inche?, 
if not two feet long ; leaves about three inches long. 

The specimen adheres by the back side of the frond. Tlie 
upper shows a channel in the middle, which indicates a mid 
rib, but no side veins can be discovered. 

It occurs at Lockville. Fragments of the leaves are not 
uncommon. 

ZaMFIES GRAMINIOroES. — ^E. 71. S. 

Plate 4, Fig. 11. 
Frond pinnate, midrib, rather coarsely striate ; leaves op- 
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poelte, long, narrow, acute, sUghtly colistricted at base, many 
nerved, parallel: 

The figure represents the leaves as not constricted at base ; 
better specimens show that they are slightly constricted. 
This grass like Zamites differs from the gramineus proposed 
by Prof. Dnnbury in the length of the leaves, they are 
shorter and not as wide. The longest are about an inch and . 
a quarter, and they are supplied with about six nerves, one 
of them becoming more prominent than the rest. 

Zamttes oftusifolius.— Eogers. 
A species agreeing with the obtusifolius as described by 
Prof Rogers, is found in the blue slates at Ellingtons. 

PODOZAIOTES LANCE0LATU3. — ^E. fl, 8. 

Plate 3. Fig. 7. 
Stem or midrib, strong, striate ; leaves nearly opposite, or 
rather alternating ; lanceolate, contracted at base ; nerves 
many, parallel, converging towards the apex. The detached 
leaves of this plant are very common in the blue slate at El* 
lingtons ; some are half an inch wide. 

PODOZAMIIES LONGIFOLirS. — ^E. n. 8. 

Leaves linear, lanceolate, acute, constricted immediately at 
the base ; nerves, fine parallel, converging towards the apex. 
The P. longifolins differs from the former in the proportion of 
the leaves ; *they are narrower in proportion to their length 
than the lanceolatus ; the base is wider and constricted less, 
and the nerves are not so strong and distinct. The frond is 
seven inches wide, and was probably two feet long. 

It occurs at Lockville in the blue slates ; it is a more robust 
plant than the former. 

At Ellingtons, in the blue slate, I have fbund an apparently 
lingular fruit disk, which I believe is entirely new. I sup- 
posed at first, it might be the fruit of a cycadeous plant ; but 
it is quite evident, that it differs in toto from the fruit of this 
family, as it is usually represented ; besides, there are certain 
facts connected with the specimens which go to show, that it 
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is in itself a complete plant I have called this singular prrv 
duction, Lepdcyclotes^ from its being composed of a circle ot 
scales, having a distant resemblance to the scales of a cone of 
a pine. It is one of the most common plants at this locality, 
the detached scafes occurring throughout the slate. 

{Ndtural order Undetermined.) 

. / 

Lepacyclotes. — n. g. 
Disk circular or elliptic and formed of numerous scal^ ar- 
ranged in a circle or in that of an ellipse ; scales terminating 
outwardly, in triangular points, which form a bordw outside 
of a circular ridge. 

LEPACYCLOrKS CIECULARIS.— E. n. s. 

Plate 3, Fig. 4. 
Disk circular and formed of numerous triangular pointed 
scales, which radiate apparently from a centre. This species 
appeared to be furnished with a thin fleshy disk, most of 
which broke in detaching it from the rock. A portion how- 
ever, still remains as represented in the figure. 

Lepacyclotes, ELUPncrs. — E. n. $. 
Plate 3, Fig. 6. 

Disk elliptic, scales inserted or standing around an elipti- 
cal area, which is marked by an elevated line ; scales with a 
ridge upon the back, bounded by two shallow fuirows or de- 
pressions. 

The thin triangular expansions outside the ridge, are varia- 
ble in length. 

This species is by fai* the most common, and it furnishes 
some anomalous forms which it is difficult to understand on 
the assumption that it is a coniferous fruit. Thus, I have one 
specimen less than half an inch in its longest diameter, and 
anotlier, if complete, more than eight inches, and formed of 
three concentric circles, as if it were an entire plant ; one 
circle growing upon another. When I first observed this 
species, I supposed its elliptic form was due to pressure ; but 
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I am pennaded the form is constat, whether the diak is small 
or largB. I believe too, that its form marks a specific difference. 

The latter, L. ellipticns, is sometimes famished with a stem 
which traverses the disk in the direction of its long diameter, 
or its longest axis. At first, it appeared to me, that it was 
an accidental accompaniment ; bnt having seen it already, 
tliree or fonr times, and always lying in this direction, I be- 
lieve it shonld be regarded as a stem, or support of the -disk, 
and that it is a part of the plant. 

Both species occmr at Ellingtons ; the ellipticns is by tar 
the most eonmion. 

Lf COPODIACKfi. 

Walohia inmrsm-E. n. $. 
Plate 8, Fig. 2. 

Stem and branches thickly covered with small recurved 
lanceolate leaves, clasping at base; larger upon the main 
stem than branches; branches numerous, and irregular 
often elongated, leafy. 

This species is quite abundant at Ellington's, in the blue 
slate. It does not occur in the carboniferous slates at all. 
There is one in this lower formation, however, which is only 
seen in fragments, but wliich I believe is quste different/ It 
has been referred to. 

Walohia LOiroiFouus. — ^E. n. s. 

Leaves pointed or acute, beginning to taper about one- 
third their length from the base ; clasping and decurrent ; 
main stem large, leafy, and supplied apparently with simple 
branches. 

The leaves are three times as long as those of the W. dif- 
fusQs, and their length is very uniform. This species occurs 
at Lockville, in the blue slate. The stems are sometimes half 
an inch in diameter. 

Another species occurs at Lockville with slender elongated 
branches, with leaves about the length of those of the W. diffu- 
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6118, l)ut more pointed. It may be a variety of the former. The 
W. longefohus resembles very closely the Yoltzia acutifolins. 

Ei^UISKTACKfi. 
CALAMrrES DIRJUNCTUS. — ^E, n. 8. 

Plate 4, Fig. 7. 

Joints distant, ribs distant with the sur&ce between, mark- 
ed with fine parallel lines. 

Tlie outside resembles that of the C. Montgeottii, and mav 
belong to that species; but I have never observed the inter- 
nal stem which is like the C. arenaceus. 

CALAMrrES ARI3IACEU8. 

Tlie dark cuticle is without markings ; beneath, finely ril»- 
bed ; specimens occur in which the joints are enlarged. Ifs um- 
ber of ribs in an inch about forty. Tliis is the most common 
calamites at Lockville and Ellington's. 

Equisetum columnasb. 
Plate 2, Fig. 9. 
A specimen from the Kichmond coal basin. It has not 
been discovered as yet in connection with the series upon 
Deep river. 

Fossil plants of tub Keuper sandstone and mai^ta, 
{Natural order undetermined.) 

SPHENOGLOSSOf. — E. n. g. 

§ 262. Leaves short, wedge form ; or sub-triangular, mark- 
ed with striae radiating from the centre, arranged in twoe or 
foui-s around the stem or support 

I have seen specimens with two opposite leaves in place. 
In the one from which the figure was taken there are three. 
and one is restored. 
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SPHENOCflLOSStXM QUADBIFOLItJM. — ^E. n. 8. 

Plate 1, Fig. 2. 

Leaves with divergent margins, and marked with unequal 
divergent lines. Stem quadrangular? The softness of the 
stone and the slight abrasion it has suffered at the centre, 
renders it uncertain respecting the shape of the stem. 

This fossil plant occurs in the soft reddish marls near Hay* 
wood. It is associated with Fig. 1, on Plate 2. Mr. Lea of 
Philadelphia, has a similar plant from Turner's Falls, Mass., 
a locality which has furnished so many fine foot prints of 
birds and saurians. 

Pecoptebides. 

Pecoptebis ? 
Plate 2, Fig. 1. 
This plant which occurs in the Keuper sandstone near Hay- 
wood, Chatham county, is too indistinct for the determina- 
tion of the genus to which it belongs. The outline of the 
frond, with its leafets, are easily made out, but the more im- 
portant characters are too much obliterated. 

Andcal Hemaiks of the Keufeb Sandstone and Mabls. 

Desobiption of a Tibla of a Saubian. . . 

Plate 5, Fig. 1, one-half natural size. 
The specimen is not altered or changed in its composition, 
but is still bone, and bears a resemblance to a grave-yard 
bone ; hence, its texture or structure is visible to the eye, and 
is seen to be coarsely cellular throughout, with broken cylin- 
ders or canals traversing it in an oblique direction. The tex- 
ture appears as coarse and open as any bone belonging to tlie 
raammiferous order. In this respect it is in contrast with the 
bones figured on plate Ko. 7. 



Nora. — I hare several other plants from the Keuper, which are too imperfect for 
determination ; among them is a latge Zamites or cjcadeous plant. 
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Tlie bone is very thick at the proximal extremity, or at it:? 
articulation with the thigh bone. Its articulating surface i:< 
well preserved- It is divided into two unequal parts by an 
elevation which fit5 to the space between tlie condyles of the 
femur. Tliis surface is very oblique, the greater has a widtli 
of two and a half inches ; the lesser of one inch, measnre^l 
trans ve^8elv^ 

At the distance of about seven inches from the proximal 
extremity it has a stronf^ curve, or such as represented in tbo 
figure. The upper part is obliquely quadrangular. The an- 
terior surface of tliis part has a deep broad groove, whicli ex- 
tends nearly to the curvature, but becomes flattened or shal- 
low near this part of the bone. Tlie outside is narrower than 
the inside. Tlie inside surface is broad, slightly convex. Tlie 
posterior side shows the deep longitudinal depression between 
the condyles for the transmission of its vessels and nerves. 
Tlie inferior part, which is seven inches long, is straight from 
the curvature ; just at the bend it is oval in a transverse sec- 
tion, but as it proceeds towards the lower extremity, it is 
flattened ; the anterior edge is only about half as wide as tlie 
posterior. It is broken at this end, and there is probably a 
loss of two inches in length. It continues to widen to the 
broken extremity, and its surface is injured ; none of the natu- 
ral unbroken surface remains, but the form is preserved. 

Dimensions of the bone, etc. : 

The whole length measured over <he currature to the 

Articulating nurfaoe 13 inch, and }^ of an iikcK. 

Thickness of the condyles /rvni »UU to sidt 8 ** }{ 

Cirouinference of the condyle 10 " 

Thickuesa through the ioner condyle Z 

Thicknvu through the bend 1 " 3i 

Thickness through the flattened extremity /rom f^e an- 

Uriar k> tki fMt^riar 8 «• 5^ •• 

Thickness fVum aide to aide ^ ** K ** 

This bone has a small medullary cavity, which is brought to 
view by a fracture near its curvature. 

The bone is stained throughout with a reddish tint, which 
was derived from the rock inclosing it, which, when ground 
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ttown, is white, and its structure is as easily brought out as 
the recent bone. 

Another bone from the same sandstone as represented upon 
plate 5, fig. 2, was found near the locality of the former. 
It is a fragment of a cervical vertebra. If a vertebra, its spi- 
nous process must have been very long, as the piece remain- 
ing is still four and a half inches. It is flattened, and its trans- 
verse section oval, and is provided with sharp ridges on each 
edge for the attachment of muscles. It is three-quarters of 
an inch wide, three-eighths of an inch thick. The portion of 
the centrum remaining has two large articulating surfaces, 
the one above fig. 2 is more than one inch across and runs 
parallel with the flattened faces of the bone ; it must have 
been two inches long. The other is oblique, and is concealed 
in the figure under the triangular process, and the broken one 
on the right. There is also a deep groove running in the di- 
rection of Jibe spine, but which terminates in a sharp ridge. 

The bones were discovered by Mr. Leadbetter, of Anson 
Co., N. C. The position is near the upper part of the red 
t^ndstone. I visited the place and know from personal ex- 
amination that it belongs geologically to this formation. I 
regarded the bone as a remarkable one, and hence was cau- 
tious not to leave the question of place in uncertainty, 
although for myself I put perfect confidence in the observa- 
tion of the gentleman who found it. 

POSTDONIA. 

§ 284. The posidonias of the sandstone and marl are very 

abundant at a locality six or seven miles south from Mr. Mc- 

Ivers. . There seem to be two species. One represented by 

Fig. X. Figure X., upon which the ribs are fine 

and numerous, amounting to twenty,, 
having the external form of an Edmon- 
dia, with a nearly straight hinge line 
which I have named P^ mvlticostata. 
The other has fewer but stronger ribs 
1 8 and a more triangular form ; the repre- 

sentation indicates a thick shell like an atiiwUy but it is thin ; 

29 
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the ribs are strong, but the erroneous impression arises from 
the enlargement of the figure. 

Fig. v. This form of the shell suggests the name 

tf^iangularisy should it prove to be a new spe- 
cies. They are associated with a calamiU^^ 
the characteristics of which are rather obscure, 
Plate 1, Fig. 1. 
The stem appears as if it was angular, but as neither the 
equisetum or calamites are angular, it is probably due to 
pressure. 

A species of cypris also occurs in the red shales, in Anson 
county. They were discovered by my friend Mr. Leadbetter, 
who also discovered the fossil bones of the red rocks which 
have been described. 




CHAPTER Xm. 

The Coalfields of Deep river and .of Hichmondj camparoL 
1st, ds to their lithological characterSy 2<f, their palcBontolog- 
ical GOfiteritSj and 3dj the indications of their comparative: 
age. 

§ 365. The rocks which stand connected immediately wirh 
the coal seams, lie between two red rocks or masses; the 
Rothertodthe liegendes below, and certain beds of the New 
Red sandstone above, which I suppose may be cotempora- 
neous with the Keuper sandstones and marls. The coal seams 
themselves are connected with, or embraced in a black bitu- 
minous slate, the whole thickness of which at Egypt, I have 
estimated at eight hundred feet. Immediately succeeding 
the slates, we find drab colored sandstones, then beds of cou- 
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^lomoiite, followed by a thin plant bed, compoeed of bine 
slates whose flora is peculiar ; and finally, the upper red sand- 
stone already alluded to. Such is briefly the character of 
the Deep river rocks. 

Hie Richmond coal formation, it will be seep, is quite dit^ 
ferent In the first place, the inferior red sandstone is ab- 
sent In the second place, the mass of beds are mostly grits 
and gray sandstones, with only intercalated beds of slates and 
the coal seams, and near the bottom of the series, and in 
some instances repose almost immediately upon syenitic gran- 
ite. We perceive then, at once, that as physical groups, they 
are unlike each other, which will become more striking by 
stating somewhat in detail the nature of the rocks which 
overUe the coal seams. Thus we have the following series of 
beds: 



raST. IXCHVS. 

Sftodstooe with ahale 670 00 

Slatewith calftmiiM 8 01 

SftMlstooeaad BluJe 48 00 

S«iidttoD« with calamitefl 8 10 

iknditoDe with BhAl« 48 09 

SUtewithlong Teg«table fiems... 2 04 

Suiditone 6 04 

Slat« with maoy GtUmites 5 06 

SuMbtoDe. 14 00 

GuteaaoeoiM rock 18 00 

Sl«t« 5 00 

Mtin Cod Seam 86 00 

SudHone 5 00 

Shit 4 00 

Cod 1 00 

8I«te S CO 

8»4itoM and prit 7 00 

Gnaito , 00 (i« 

778 10 

Here we perceive the coal seam is within ten feet of gran- 
ite, and the main seam within twenty. In other shafts the 
coal 18 found resting upon an uneven mass of granite. There 



* Copied from Mr. Ljell's paper, rwd before the Ckological Society of London, en- 
^tl«4 " atnetan Md piobdble •«• of the eoal of James rivw iMtr RiehMond, Va.'' 
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are others where the coal is thirty or forty feet above tlie 
granite. There is, however, no red sandstone interposed be- 
tween the granite and tlie coal. It is certain the lower sand* 
stones of Deep river, and tlie foregoing slates and grits, are 
not cotemporaneous beds, inasmuch as the fossils are totally 
diflPerent, and indicate a different epoch. We have, theretore, 
a period represented by the rocks of Deep river, which are 
older than the coal seams of tlie Richmond trough, and -which 
are not represented at all in this series. 

But this fact alone would not prove that the rocks "which 
represent the two systems which inclose the respective seams, 
differ in age. It is proved only that long before the rocks 
near Richmond had begun to be deposited, the country where 
Deep river now flows had been for a long time beneath the 
waters of the ocean, in which there had accumulated by tlie 
slow accessions of matter, an immense thickness of sandstone. 

But then the fact that subsequently coal seams were 
formed, does not prove that they must necessarily be cotem- 
poraneous. I have shown that the coal seams of Deep river 
belong probably to rocks of the Permian epoch. But tho<e 
inclosing the coal seams of Richmond may belong to the Tri- 
assic, Liassic, or Oolitic epochs. Tlie exact epoch mast be 
determined by the fossils which have been or may yet be dis- 
covered in the rocks of this district. 

The determination of the age of the Deep river formation 
may aid us in determining the age of the Richmond basin. 

In fixing upon the age of the former we have a base from 
Which to start. We have reason to beheve that the formation 
of these rocks went on continuously. But it is also proved 
that during the time they were forming, very imporrtant 
changes took place in the races of organic beings which lived 
during that time. Thus, the fossils of the coal shale group 
at Lockville and EUington's, are totally different from any be- 
low the group, or prior to it in time. There is not the slight- 
est resemblance between the fossils of the beds connected 
with the coal seams and those of the beds at Lockville and 
Ellingtons. There is not a species in common. 

Having ascertained thus much relative to the series of 
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rocks on Deep river, we can hardly avoid the enquiry, 
whether we find anything in common in the coal shale group 
andsatidstones above the carboniferous beds and the Eich- 
mond basin. I can answer, that there is a very close generic 
resemblance at letot, and to a limited extent, a specific re- 
semblance also. Thus, the TsBuiopteris magnifolius, Zamites 
obtusifolius and the Calamites arenaceus, are identical frotn 
these two localities. If fossils are to be relied upon as tests 
of age, the Richmond coalfield is formed of rocks which were 
deposited cotemporaneously with the upper series on Deep 
river, beginning with the upper conglomerate ; or, in other 
words, the Richmond coalfield is Triassic, and the Deep river, 
Permian. The latter represents, it is supposed, the last of the 
PalcBozoic period, the former, one of the first stages of the 
Mesozoic period. This generalization may appear to be too 
bold in the minds of some Geologists, to be true. But the 
idea, that the Richmond coalfield may be Triassic, has been 
Buggested before ; for Prof. Bunbury, after examining criti- 
cally a series of fossils collected by Mr. Lyell, remarks, " that 
there is about as much evidence of its being Triassic, as 
Oolitic." 

It appears that most of the fossils relied upon by Prof. 
Rogers for his determinations, are found in the Triassic 
group, and some of them are eminently Triassic fossils, as the 
Calamites arenaceus, and there is but one among them 
which could be claimed as exclusively Oolitic, viz : the Pe- 
Gopteris Whitbyensis. Of the correct determination of this 
plant, I believe we should entertain strong doubts. If there- 
fore, the plants of the Richmond coal series are mostly Tri- 
assic, I cannot see that we need object to the view presented, 
BQStained as it is by a comparison with the Deep river fossils, 
which belong to rocks above the middle conglomerate or the 
one immediately below the coal shale group at Ellingtons. 

It is interesting to find that there is so much probability 
or proof existing, which sustains certain general conclusions 
respecting the carboniferous eras or formations in this coun- 
try. The carboniferous epoch proper, has been regarded as 
the only one which we could rely upon for coal. The coal- 
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Held of Bichmond was looked upon as an anomaly after it 
had been determined to belong to a more recent epoch than 
the former. But if our conclusions respecting the epoch of 
the Deep river series are sustained, we huve in this country 
the true carboniferous ; and in the next stage, the Permian 
comes in with its coal, and then the New Red sandstone in 
the next stage with workable coal seams, so that it is proba- 
1)le we have coal seams occurring in three consecutive stages. 
As coal originates from vegetables, it is also inter^ting to 
note, that these three consecutive stages, are characterized 
by peculiar vegetations ; that each stage differs in its coal 
])lant8, or tlie plants from which the coal is produced. So 
also, it is probably true, that the Oolitic coal of Brora, Scot- 
land, had its peculiar vegetation, or its peculiar plants from 
which the coal was derived. But the physical phenomemi 
attending the carboniferous epochs, must have been quite 
similar in each ; they must have been accompanied with sub- 
sidences, and otlier necessary changes and conditions, in or- 
der to have secured results so similar in each respective 
epoch. 



NoTB.— The PaIa<4rochis of Montgoroerj oountj, is closelj allied to the Oldhamia 
of Ireland, the oldest known fossil of the British Dominions; both are Zoophites oi 
the same order. 
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I WISH to supply in this appendix some omissions withont 
a special division into chapters and sections, t^hich I have 
made in the body of the report. 

§ 1. The first omissions relate to the water power of the 
Roanoke at and near Weldon. 

This power occupies an important position in consequence 
of the intersection of rail ways at this place, making it an 
accessible point from the north, north-west, south and south'* 
west It is also in the midst of fertile and productive lands; 

I have not attempted to estimate the amount of this power 
at or near this place ; but it will be seen, that it is very great 
Let any one examine the locations along the canal for five or 
six miles, and he will be surprised that a* power so vast, so 
convenient, so controllable, is still unoccupied by mills. If 
the canal itself should take the place of a mill race, and there 
can be no objection to this position, it furnishes sites for man- 
ufactories for five or six miles, with the whole power of the 
Roanoke to support them. Weldon should become a large 
manufacturing town ; at least, I can see no reason why it 
should not. 

§ 2. Jonei FaU or LochoUle, — The alterations which have 
been made in the locks and canal at this place, will greatly 
improve it as a manufacturing site. The whole river will be 
controUe^i^nd commanded. The site itself is convenient and 
free from danger during high water. On the south-west side, 
one mile and a qarter above the Falls, there is another valua- 
ble water power owned by Capt Bryant ; the amount of fall 
and its advantages I am not able to state. 

These water powers are near the deposits of coal and iron, 
or near the centre of an important and growing district. It 
is connected with Pittsborough by a Plankroad, and will un- 
doubtedly be connected with Raleigh by a Railway ; and 
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being upon the river, it is connected with Fayetteville and 
Wilmington and the ocean, by navigable waters ; hence thL? 
point is one of great importance. The village of Haywood 
near by, though now dilapidated, is bnilt npon a pleasant and 
healthy site in the forks of Deep and Haw river ; its position 
is beautiful and furnishes eligible sites for country residences, 
scarcely equalled by any in the State. 

There are many locations in this State, with advantages for 
manufacturing, which recommend themselves to Northern 
companies who require more power than they can command 
at home. Of these, Weldon, Jones' Falls, the Horseshoe 
Bend of the Catawba, the South Yadkin, are among the best 
unoccupied sites. Weldon is the place for the manufacture 
of cotton ; Jones' Falls is adapted to cotton and iron ; the 
Horseshoe Bend and the South Yadkin for iron. 

GILLIS COPPER MINE. 

§ 8. This mine i^ near the east line of Person separating it 
from Granville county. It is in the north-east corner of Per- 
son, and only about live miles from the Virginia line. The 
country is rather elevated, being probably eight or nine hun- 
dred feet above Henderson. 

Tlie rock immediately investing the mine is an altered 
slate belonging to the Taconic system. About a mile east. 
• the conglomerates form a very prominent part of the series ; 
but they are beyond the influence of the forces which chang- 
ed the slates referred to. 

On the west, slates which I have usually regarded as tal- 
cose, but which I now believe are argillaceous, succeeded 
the metamorphic ones; but another altered belt is encoun- 
tered in about five miles to the west, in which there are also 
veins which carry tlie ores of copper. I refer to the belt 
which traverses the land of William Gillis. The altered belt 
in which the Gillis mine occurs, pursues a direction nearly 
north and south, or nearly, if not exactly on the parallel of 
the line dividing the two counties; but the strike of the vein 
is N. 10^ E., with a steep easterly dip, amounting to about 70°. 
It is however, slightly variable at different depths in the shall. 
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The metal which the vein carries, U known as the vitreous 
copper ore, which yields when properly dressed, about sixty 
per cent of copper. Two shafts have been sunk upon the 
rein, both, of which have been carried to the depth of eighty 
feet. The lode continues all the way down, but is variable 
in width. At the present time, at' the depth of eighty feet, 
it 18 eighteen inches in the south shafts and about five feet in 
the north. The vein stone is a porous quartz, stained and 
impregnated with the green carbonate of copper. In the 
north shaft, calcspar has accompanied the quai:tz, though it 
is mostly in bunches. 

The vein carries in addition to the vitreous copper, silicate * 
of copper, green carbonate, red and black oxides of cop- 
per, tiie latter rare ; and the red oxide first appeared in the 
eighty foot level, where the vitreous ore is in a continuous 
belt running across the shaft. The width is froin two tp four 
inches nearly pure vitreous copper. On each side the quartz, 
gossan, etc, is impregnated with the carbonate intermixed 
with chrysocolla. 

This vein was examined about eighteen months ago. I 
expressed a favorable opinion of it which was based partly 
upon the ground, that it carried a rich metal in a continuous 
depository, which extended according to my own examina- 
tion, at that time, almost a mile. It is now known to extend 
about five miles. The vein I found well formed and regular. 
Subsequently a contract was made by a party who proposed 
to work it. This party, however, reported after a brief trial, 
that the vein had disappeared, and that it was entirely worth- 
less. This unexpected report was scarcely credible, but be- 
ing unable at that time to make a farther exploration, I could 
not say that the report was untrue. I omitted, therefore, a 
reference to it in the proper place ; but fortunately, the own- 
ers having employed a gentleman of intelligence and capac- 
ity, to open the mine properly, it turns out a rich and valua^ 
ble depository of metal. Encouragement has followed the 
sinking of the shafts referred to, and I now feel confident that 
it will prove better than I was led to expect on my first ex* 



346 APPENDIX. 

amination. It now bids fair to become one of the rich mines 
of the State. 

It was expected when Gillis' mine was first opened, the 
vitrous copper would change, or be replaced by the poorer, 
the yellow sulphuret, but as yet there are no indications of 
change, very few particlei of the yellow ore having been 
observed. J 

The indications which the rocks furnish, taken in connec- 
tion with the fact that there are other veins than the one de- 
scribed in this neighborhood are that this part of Person and 
Granville will prove a mineral district of considerable import- 
ance. 

§ 4. One remark which may be properly made in this place 
respects the chemical composition of the copper ores : it is 
this, that they cannot be regarded as definite chemical com- 
pounds, but mixtures which may have the following range : 
2 Cu. S., Fe. S., but are generally represented by Cu. S., Fe. 

2 2 

S. or 8 Cu. S. Fe. S. There are ores or sulphides (sulphur- 

2 2 3 

eta) which are definite in composition, or uniform in their 
proportions of sulphur and metallic elements, especially when 
crystalized, or crystaline, but there is more which is promis- 
cuously commingled, and which consists of several sulphides 
in various and indeterminable proportions, and those which 
' are richest in gold have an excess of sulphur. Selenium 
sometimes occurs also in some varieties of sulphides. 

§ 5. Iron ore of a fine quality is another product which is wor- 
thy of note, but this ore is more abundant in the region of 
Mount Tirza and Red Mountain. 

Tliis series of sediments continues westward from fifteen to 
twenty miles. Upon Hyco, about five miles north of Rox- 
boro, I found its northern termination in a mass of felspar- 
thic quartz rock at'Marlow Mountain, on a ridge of hills show- 
ing some very bold features where they are traversed. Two 
prominent naked pinnacles crown the summits of this rnoun* 
tain. They are highly picturesque objects, and well worthy 
of a visit by the curious and by geologists. They seem to be 
metamorphic, and consist of a compound of albite and quartz, 



APPENDIX. 347 

or else of the prismatic felspar. Associated with those 
singular pinnacles are beds of argillaceous slate, agalmatolite 
or argillaceous soapstone, silicious slate, approaching a sand- 
stone. Some of the beds are highly charged with magnetic 
iron ore, in imperfect crystals, and it is highly probable that 
it will be found in beds of considerable magnitude. ' 

This formation in Person County is identical with that of 
Montgomery County, not far from Troy. It is there accom- 
panied with veins of iron ore. The stellated talc of Cotton 
Stone Mountain occure in a similar formation. It may prpve 
that this mineral is not magnesian, and may be one of the 
forms or varieties of Agalmatolite. These rocks rest upon the 
primary schists, hornblende date, talcose slate, etc., with fels- 
pathic veins, some of which are white and pure. 

§ 6. L(jAyriMh/>d(mt of the Deep River Coal Measv/ree. — Al- 
lusion has been already made to this fossil under the name of 
Archegosaums.. The first saurians of this type were found in 
the coal of Saarbruck, in Germany. The cranial bones of this 
singular lizard are beautifully sculptured, and ornamented 
with pits. It is readily distinguished from the Thecodoiit sau- 
rians by these characteristics. It occupies the same position, 
being imbedded in the coal of the lower part of the six foot 
seam. 

In conclusion, I find it necessary to say that the animal re- 
mains which have been described in the foregoing pages have 
been submitted to the examination of Joseph Leidy, Prof of 
Anatopny in the University of Pennsylvania. Prof. L. is one 
of the ablest comparative anatomist in this country, and it was 
expected that he would have been able to have furnished a 
descriptive catalogue of the interesting fossils of de^p and Dan 
rivers in season to have been inserted in this report But in 
this expectation I am disappointed, and have occasion to re- 
gret it, because, if I have fallen into errors,^hose errors would 
have been corrected in this volume. 

Pifl. E. 1 7. Omission. — ^The figure of the transverse section 

Oof die large tooth of the Clepsisaums Pennsylvani- 
cus was omitted. It is now placed in the margin. 
It isbicarinate near thejbase and unequally convex. 



DESCRIPTION OF THE PLATES. 

Plate I. 

Fig. 1. Sappoeed to be an Equiaetum. Its stem, bowever, 
appears to be angular, and if so it belongs probably to an nn- 
described genus. It belongs to the npper Sandstone of Peep 
river. 

Fig. 2. Spbenoglossum ^nadrifolium. Upper sandstone. 

Fig. 3. Dyctnocaulos striatns. 

Fig. 4. Gymnocaulus altematns. 

Plate II. 

Fig. 1. Supposed to be a Pecopteris, 

Fig. 2. Neuropteris. (?) 

Fig. 8. Equisetum columnaroides. 

Fig. 4. Chondrites gracilis. 

Fig. 5. Leafet of an undescribed plant. 

Fig. 6. Neuropteris linsefolia. 

Fig. 7. Diaphragm of the Equisetum columnare« 

Fig. 8. Pecopteris bullatus. 

Fig. 9. Equisetum columnare. — ^Richmond coal baain. 

Plate HI. 

Fig. 1. Pterozamites decussatus. 

Fig. 2. Wakhia diffusus. 

Fig. 8. Lycopodites. 

Fig. 4. Lepacyciotes circularis. 

Fi^. 5. Undetermined, in consequence of the obscurity of 
the side veins. 

Fig. 6. Lepacydotes ellipticus. 

Fig. 7. Podozamites lanceolatus. 

Fig. 8. Pterozamites of the upper sandstone. 

Plate IV. 

Fig. 1. Pecopteris Carolinensis, showing its son, nat. size. 

Fig. 2. Sori enlarged. 

Fig. 3. Pecopteris? 

Fig. 4. Calamites disjunctus. 

Fig. 6. Pecopteris falcatus. ? Barren frond. ? 

Fig. 8. Acrostichites oblongus. 

Fig. 6. Enlarged view, showing the reticulated side veins 
and Uieir distribution. 

Fig. 7. Catamites. 

Fig. 9. Pecopteris falcatus. 

Fig. 10. Cyclopteris. 

Fig. 11. T '.onites graminoides. 
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Plate V. 

Fig. 1. Tibia of a saurian found in the upper sandstone, or 
the Keuper sandstone. 

Fig. 2. Fragment of a cervical verteba. f 

Fig. 3. Tooth of the Clepsisaums Pennsylvanicns, 

Fig. 4. Fish scale enlarged ; natural size below. 

Fi^. 5. Portion of the frontal bone of the Botiodon Caroli- 
nensis. 

Plate VL 

Fig. 1. Fish scale, natural size. 

Fig. 2. Supposed ichthyodolerite. 

Fig. 3. Metatarsal bone, or it may be a short rib. Taken 
from the sandstone at Germantown. 

Fig. 4. Undetermined. Found in the bituminous shale at 
Farmersville. 

Fig. 5. Undetermined. From the black bituminous shale 
of Farmersville. 

Figs. 6, 7 and 9. Coprolites from the bituminous shale. 
Fannersville. 

Fig. 8. Two lumbar vertebrae, in position and natural size, 
with the crushed ribs, and beneath snowing a portion of the 
spinous process. From the bitu mino us shaJe, Farmersville. 

Plate VII. 

Fig. 1. Femur of a saurian from the gray sandstone^ 6er- 
manton. 
' Fig. 2. Tibia in juxtaposition with the former. 

Fig. 3. Showing the form of a transverse section near the 
distal extremity. 

Fig. 4. Form or shape of the articular extremity of the ver- 
tebra of the Rutiodon. 

Fig. 5. Longitudinal section of the same vertebra, showing 
its concavities and constricted c entr um. 

Plate VIIL 

Fig. 1. Three consecutive dorsal vertebne, showing tha 
articulation of the ribs. 

Fig. 2. The form and relation of the rib to the vertebra. 

Fig. 3. Coracoid bone. 

Fig. 4. Supposed to be a part of the humerus. 

Plate EX. 

Figs. 1 and 2. Dictyopyge from the Bichmond coal forma- 
tion. 

Fig. 3. Tetragonolepis, from the same. 

Fig. 4. Genus Ischypterus, Sunderland, Mass. 

rLATE 9. (Map.) 

Plan of the veins at Gold Hill, showing their relations and 
directions. 
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Plate X. 

Plan Bhowing the arrangement of the pockets, as they are 
called, in the (Sold Hill mine, and on the left the regular off 
sets of the vein as it descends. 

Plate XI. - 

Exhibits a plan of the working of the North Carolina cop- 
per mine of (Jiiilford county. 

Plate XII. 

The underground workings of the Budersill mine at Char- 
lotte, MecHenburgh county. 

Plate Xm. 

Plan of the veins of the Conrad Hill mine, Davidson 
county. ^^ 

Plate XIV. — Sectiom. 

Sec. 1. Extending from Lincolnton to Wadesboro^, running 
nearly east and west, showing the positipn of the Taconic sys- 
tem near Lincolnton, and the relations of the Trias, near 
Wadesboro, Anson County. The numbers below indicate the 
distance in miles. 

Sec. 2. Showing the relation of the rocks from Gk)ld Hill 
to Troy, Montgomery county, and the position in which fos- 
sils occur in the older jocks at the latter place. 

Plate. ^^^^Sectiona,) 

Sec. 1. Showing tiie series ot sandstones and slates with 
the coal seams at the Gul£ 

Sec. 2. The same section prolon^d north-west, showing 
the relations and position of the vems of iron ore in the* Ta- 
conic series, together with the position of the brecciated con- 
glomerates. S. I., specular iron. H. I., haematitic iron at 
ore knob. Con., conglomerate. T. S., Taconic slates. 

Sec. 3| extends across the coal series at Murchisons, Moore 
county. F. C, fire clay. 

Sec. 4, extends across the coal series at Evander 3f elver's. 
The Salines consist of drab colored sandstanes, which, in dry 
weather, are coated witii salt. The Breccia marks the boun- 
dary here between the Eeuper sandstone and the coal meas- 
ures, though the term breccia would be more properly re- 
placed by tiie term conglomerate. 



ERRATA. 

Vtige XV., 6th line from top for ">m" read "Jire.** 
Pa^e XVI, 16lh line from top, for "progenitors" read "progeniion.** 
pBge 20, 12th line from the top, for ** chryxtaUifW* read •* ery*iaUin4.** 
Page 21, 4th line fmm the bottom, for **plain9" read **planM^'' 
Pagfe 96, middle of the pagfe, for "irrupUve" read **€mpti9€.*' 
Page 154, 2nd line from the bottom, for "Maury", read *' Moonsjf/* 
Pmge 216, 4th line from the top, for " Aibestos" read *' AA^shur 
Page 219, 7th line from the top tor " HtaiUn" read ** Heading,'* 
Pagit 201, 14tb line from the bottom, for '' harS' read ^hated.** 
Page 206, 9th line from the top, for **murk€f* read "milt^y." 
Page 228, for " TriaAtic" read " LUuaic" 
Page 291. for " CVuA*" read " Clubr 

Page 295, for " RyUnf and ScutcAburg" read " BUey and StmUkkury:* 
Page 292, for " Foiipodiacea" read " Poftfpodia^^a:* 
Page 233, Bth line from the top, for " I^Um" read " Saline.** 
Page 238, 10th line from the bottom, for **cni8ted'* read **ermsJied.** 
Page 235, 17th line from the bottom, for ** Si^Uaria" read ** SigiUaria.** 
Page 2iJ5, 3d line from the bottom, for " Ston^'* read ** Stems.** 
Page 209, 14th line from the top, tor '*hern^!ife** read ** haematiU.** 
Page 239, 2nd line from the top, for "pints'* read "plants." 
Page 2iJ9, 3d line, for " Si/copo>iiacfd'* read " Li/copodiaoea.** 
Page 233, 15th line from the top, for *• Surin^la" read " Tkitringia.** 
Page 244 and 245, for " Foo^hee" read • Forshee** and for " Dysr^* r«Ad " Dye'i' 
Page 251, 11th line from the top, for "triaied" read ''UsUd," and for '"cats" re»d 
•' sass:* 
Page 290, 4th line from the top, for " Cryptomerilus** read •* OypUfm^rUsM.*' 
Page 800, nth line from the bottom for ** Psnnspltfamu$** read " Psnn»yl€€Mic%*r 
Page 837, for " Syoo podiacea" read " Lycopodiacsa,** 
Change Zamites, Plate 4, fig. 11, to Dionitea. 
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